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SOIL SURVEY OF WASHINGTON COUNTY, IOWA 


By C. L. ORRBEN, Iowa Agricultural Experiment Station, in Charge, and 
W.H. BUCKHANNAN, United States Department of Agriculture 


COUNTY SURVEYED 


Washington County is in the southeastern part of Iowa in the 
second tier of counties west of Mississippi River and in the third tier 
north of the Towa-Missouri boundary 
(fig. 1). With the exception of 6 miles 
along the northeastern border, where Iowa 
River forms an irregular boundary, the 
county is square in outline, extending 24 
miles on each side. It contains 15 irregu- 
larly shaped townships and comprises a 
total of 566 square miles, or 362,240 acres. 

Washington County is part of an old 
partly eroded drift plain modified byadeep sieure 1—sketch map showing 
mantle of wind-deposited material, orloess. _ location of Washington County, 
At present the relief ranges from hilly or : 
broken land near the large streams, through rolling plains less deeply 
dissected, to the broad level plains occupying the divides between the 
drainage courses within the county. The most extensive level area 
extends diagonally southeastward across the county, beginning in the 
western part of Seventy-six Township and extending through Wash- 
ington to Crawfordsville. Tributaries of the streams have as yet not 
invaded much of this divide, and artificial drainage channels are 
required to carry off the surplus water before farming operations can 
be successfully conducted. The greater part of the county, however, 
has been thoroughly dissected by stream action. The relief ranges 
from the rolling plains at some distance from the large streams to 
decidedly hilly or broken land near the streams, with rock outcrop at 
the bases of many of the slopes. The valleys of the streams are in 
general wide, and alluvial terraces flank the streams on one or both 
sides. 

Drainage is effected through two river systems, Iowa River and 
Skunk River. The divide mentioned in the preceding paragraph 
separates the two systems. English River and Smith, Lime, Caine, 
Davis, Goose, and Long Creeks empty into Jowa River and drain the 
northern and eastern parts of the county. The largest tributaries of 
Skunk River, which drain the southern and western parts, are Dutch, 
Crooked, and Williams Creeks. 

Elevations of different points within the county and the direction 
of the streams indicate that the general slope is to the east and south. 
Keota, located just across the western boundary in Keokuk County, 
has an elevation of 800 feet! above sea level. Washington, Havre, 
and Crawfordsville, located on the broad level divide extending 
diagonally across the county, have elevations of 769, 733, and 700 
feet, respectively. Wellman, in the northwestern corner has an 


1Gannert, H. A DICTIONARY OF ALTITUDES IN THE UNITED STATES. U.S. Geol. Survey Bul. 274, 
ed. 4, 1072 p. 1906. 
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elevation of 698 feet, and Riverside, in the northeastern corner on 
English River, has an elevation of 641 feet. Coppock, on Skunk 
River on the southern boundary, is the lowest point, with an elevation 
of 620 feet above sea level. 

Bluestem, the natural prairie vegetation in Washington County, 
has been practically replaced by bluegrass, white clover, and various 
weeds. Native trees cover a large part of the more eroded sections 
adjacent to streams. At one time, oak, elm, walnut, hickory, bass- 
wood, and ash grew in abundance on the uplands. Much of the 
land has been cut over and the native trees have been replaced by a 
second growth of scrub oak, haw, crab apple, and elm. ‘The under- 
growth consists of buck brush, hazel brush, blackberry, and blue- 
grass. The bottom-land soils are sparsely forested with elm, 
cottonwood, ash, maple, haw, and willow, with an undergrowth of 
buck brush, bluegrass, and rank weeds, and wide areas of the heavier- 
textured bottom land support a rank growth of slough grass. 

The first white settlers in the area now included in Washington 
County located near Crawfordsville in 1836, having migrated from 
Illinois, and the following year pioneers from Pennsylvania located 
near these first settlers. At that time the name of the county was 
Slaughter, but in 1839, when the courthouse was erected at the 
present site of the city of Washington, it was changed to Washington. 

The greater number of settlers came from the Eastern and Southern 
States, and later, immigrants came in from Germany, the Nether- 
lands, Ireland, and the Scandinavian countries. A colony of Amish 
Mennonites is located in the northern part of the county north of 
English River. 

The 1930 census gives the population of the county as 19,822 
persons, 15,008 of whom are classed as rural. Of the rural popula- 
tion, 9,899 are classed as rural farm and 5,109 as rural nonfarm. 
Washington, the county seat, has a population of 4,814. Other 
important towns are Brighton, Ainsworth, Crawfordsville, Wellman, 
Kalona, Riverside, and West Chester. 

The Chicago, Rock Island & Pacific Railway, the Chicago, Mil- 
waukee, St. Paul & Pacific Railroad, and the Chicago, Burlington & 
Quincy Railroad supply good transportation facilities. These rail- 
roads reach all but a few of the small villages and afford an outlet for 
agricultural products. 

Public highways follow land lines wherever possible, but in hilly 
sections, steep and dangerous grades are avoided by selecting routes 
along ridges or stream courses. United States Highway No. 161, 
which traverses the eastern part of the county from north to south, 
is paved, and State road no. 2, a paved highway, serves the east-west 
traffic. State road no. 1, a graveled road, traverses the middle of 
the county from north to south. The secondary roads are well 
graded and well maintained throughout the year. 

Country schools are located at 2-mile intervals, except in the few 
districts where consolidated schools have been built in the small 
towns. Busses carry the children to and from the larger schools. 
Accredited graded and high schools are located in all the larger towns. 
A few country churches are scattered over the county, and every 
town has churches of many denominations. 

Most of the country homes are equipped with telephones and 
radios. Rural mail service reaches all parts of the county. Electric 
power lines furnish light and power to a number of farmsteads. 
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The industries of Washington County are primarily agricultural. 
A pearl-button factory, brick and tile works, and a canning factory 
provide work for the city laborers. 

The principal livestock markets are Chicago and Ottumwa. 
Poultry, eggs, and dairy products are marketed locally and shipped 
in car lots to Chicago and eastern markets. 


CLIMATE 


The climate of Washington County is continental and typical of the 
Corn Belt. The growing season is of sufficient length to mature all 
the staple crops common to this region. The mean annual tempera- 
ture is 49.7° F, but seasonal temperatures differ widely throughout the 
year. The mean winter temperature, as recorded at the United States 
Weather Bureau station at Washington, is 24.4°, with a minimum 
temperature of —29°. The mean summer temperature is 72.4°, with 
maximum of 106°. The spring and fall seasons are mild and pleasant, 
with mean temperatures of 49.6° and 52.4°, respectively. Periods of 
extreme cold and heat are usually of short duration, the former being 
broken by southerly winds and the latter by thunderstorms and north- 
west winds. About two thirds of the annual precipitation falls during 
the growing season in the form of showers, often accompanied by high 
winds and lightning. The annual rainfall averages 31.34 inches. In 
winter the precipitation falls in the form of snow, the average annual 
fall being 28.4 inches. 


TasLEe 1.—Normal monthly, seasonal, and annual temperature and precipitation 
at Washington, Washington County, Lowa 


{Elevation, 757 feet} 


Temperature Precipitation 
Month | Total | Total 

ont Absolute | Absolute amount | amount | snow, 

Mean | maxi- | mini- Mean for the for the average 

mum mum ‘year year depth 

(1901) (1902) 

oF. oF, oF, Inches Inches Inches Inches 
26.6 67 —20 1,32 1.68 2.47 6.7 
21.0 60 —26 1.48 1.04 49 7.0 
25.5 67 —29 1,29 1.80 1. 01 8.5 
24, 4 67 —29 4. 09 4, 52 3. 97 22.2 
36. 5 88 —12 2,19 1. 67 1.57 4.1 
50. 7 90 7 2.75 1.66 2. 66 1.0 
61.5 94 24 4.16 2. 06 2.58 0 
49.6 94 —12 9. 10 5.39 6.81 5.4 
70. 2 100 35 3.91 1.61 7.68 re) 
74.5 106 47 3. 34 97 7.80 0 
72.4 103 39 3.65 24 12.34 0 
724 106 35 10. 90 2. 82 27.82 0 
September-___-.._--------------- 65.2 101 24 3. 38 174 3.13. 0 
October.-_--.----- 53.3 92 14 2. 20 1.32 §. 29 1 
November. 38.7 79 —7 1.67 77 2.35 1.0 
Fall_._.------------- 62.4 101 —7 7.25 3. 83 10, 77 LE 
Year 49.7 106} 29) 31.34] 1656{ 49.37 2B. 4 
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The average frost-free period extends from April 24 to October 9, a 
period of 168 days. Frosts have been recorded as late as May 23 and 
as early as September 13, but such early and late frosts are unusual 
and cause little damage to staple crops, although they sometimes cause 
injury to orchard and small fruits. The average grazing season covers 
a period of about 215 days. 

Table 1 gives the more important climatic data, as recorded at the 
United States Weather Bureau station at Washington, and may be 
considered representative of climatic conditions over the county. Lo- 
cal differences in elevation are such as to not materially affect climatic 
conditions, 

AGRICULTURE 


Agriculture has been the primary industry in Washington County 
since the first settlers located in the southeastern part. The early 
agriculture was confined to small cleared acreages which supplied suf- 
ficient grain and garden products for the home needs. The number of 
livestock was small, and the few farm animals roamed and grazed at 
will on the luxuriant prairie grasses. With increase in the number of 
settlers and the advent of railroads, which afforded an outlet for such 
agricultural products as were produced, the cultivated acreage and 
number of livestock gradually increased. 

Tables 2 and 3 show the acreage and yields of the principal crops and 
the numbers of livestock in the county as reported by the censuses 
from 1880 to 1930, inclusive. A study of the data set forth in these 
tables will show the trend of agriculture during the last 50 years. 


TasLe 2.—Acreage and yield of the staple crops in Washington County, Iowa, in 
stated years 


Year Corn Oats Wheat 


40,206 | 1,148, 792 5, 259 . 
42, 891 253, 924 8, 609 166, 202 


42,878 | 1,458,540] 1,759 | 36, 633 


Year Barley Rye Hay 


TaBue 3.—Number of livestock in Washington County, Iowa, in stated years 


Year Cattle Sheep Horses Mules Hogs Poultry 
1910__.--.-----------------+---- eee eee 41, 570 16, 676 17, 684 900 | 120, 227 293, 853 
1920_...----.-------------------- 46, 659 12, 086 14, 581 1,236 | 123, 420 338, 503 
1980__-2-- 12 n-ne eee een eee eee 39, 769 20, 446 10, 644 1,287 | 161,387 332, 570 
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Present-day general-farming practices are centered around the 
production of corn, oats, and hay and the feeding of sufficient live- 
stock (cattle, hogs, or sheep) to consume the greater part of the crops 
produced. Some grain is sold for cash from the rented farms, but 
the practice is not universal. Corn is the chief crop, and oats are 
second in importance, followed closely by hay. Barley, rye, and 
wheat acreages are comparatively small. Market prices have a 
decided influence on crop acreages as illustrated by the wheat acreage 
during the period of the World War. In 1919 wheat was grown on 
8,609 acres, but with the decrease in prices during the following years 
the acreage has been reduced until only 1,759 acres were reported in 
wheat in 1929. Later estimates place the acreage even below this 

gure. 

Hog raising is the main livestock industry, more than 161,000 hogs 
being reported on farms in 1930. Cattle rank second with a total of 
39,769 head, and sheep third, totaling 20,466 head. More than 
11,000 horses and mules furnish the power for operation of the farm 
machinery. Poultry and eggs furnish a good proportion of the income 
on practically every farm. 

According to the 1930 census, 139 farms reported the use of com- 
mercial fertilizers in 1929, at a cost of $12,326, an average expenditure 
of $88.68 a farm. This includes the cost of limestone and other 
amendments. Most farmers depend wholly on manure and the 
growing of legumes to maintain soil fertility. 

Most of the farm labor is performed by the farmer’s family, except 
during planting or harvesting seasons, when outside help is obtained 
in the neighboring towns and villages. 

Table 4 shows the range in size, number, acre value, area, and tenure 
of farms for the period 1880-1930, inclusive. 


Taste 4.—Number, size, acre value, area, and tenure of farms in Washington 
County, Iowa, in stated years 


Average| Land | Area of Farms operated by— 


Year Farms size of | valueper| county 
‘arms acre in farms 


Owners | Tenants |Managers 


Acres Dollars | Percent | Percent | Percent | Percent 
125. 28, 28 93. 2 79. 20. 6 


142.0 33. 61 91.9 73.5 26.5 |..._-----~ 
137.3 42, 54 96. 4 67.6 32.0 0.4 
138.1 104.17 94.8 66. 3 32.9 & 
146.0 221. 65 94,1 64.8 33.3 1.9 
144, 2 98. 75 94,2 59. 0 40.5 -5 


Federal census figures for Washington County show a steady in- 
crease in the percentage of farm land operated by tenant farmers, 
from 20.6 percent in 1880 to 40.5 percent in 1930. The number of 
farms has decreased slightly and the area of the county in farms has 
increased slightly in the last 50 years. The average size of the indi- 
vidual farm has increased from 125 acres to 144.2 acres in the 50-year 
period. The value of farm land increased until 1920 when the peak 
price of $221.65 an acre was reached, and since that time values have 
declined steadily. 

All farms are well equipped with modern labor-saving machinery 
for planting and harvesting crops. Although a few tractors are in 
use horses furnish the greater part of the farm power. Farmsteads 
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are conveniently located, with the buildings so arranged that the 
care of the livestock is done efficiently. All the livestock is given some 
kind of shelter during the winter. Varge barns house the cattle and 
horses and provide storage room for the roughage and grain. The 
central hog houses are rapidly being replaced by small portable 
houses that are moved to different fields each year. 

The livestock industries include dairying and the raising and feeding 
of beef cattle and hogs. Soil conditions, surface relief, and personal 
preference determine largely the type of livestock kept on farms in 
different communities. 

In the vicinities of Kalona, Brighton, and Wellman, the dairy 
industry has gained a strong foothold. Near Kalona a settlement of 
Mennonites have adopted dairying as a means of marketing their 
grain crops. Large pasture areas and small crop-land areas, limited 
by the rolling and hilly surface relief along Skunk and English Rivers, 
account for the mterest in dairying in these localities. 

The popular breeds of dairy cattle are Holstein-Friesian, Jersey, 
and Guernsey. Most of the dairy cows are good grade animals, and 
the general practice of heading the herd with a purebred bull of good 
pedigree insures high-grade young cattle to replace the less desirable 
animals. 

Milking is done by hand where the herds number less than 15 
animals. Milking machines are used only on the dairy farms located 
near the cities where milk is delivered daily over regular routes. The 
milk is separated and the cream sold to local creameries or produce 
stations, where it is churned into butter or shipped to large central 
plants in the cities to be made into butter. 

The Iowa Yearbook for 1930 reports 1,327,520 pounds of cream 
received in the three creameries reporting, with a total butter output 
of 561,121 pounds, The total value of dairy products marketed within 
the county is reported at $195,079. It is estimated that almost as 
much cream was sold outside the county or sold to produce houses 
and shipped from the county as was received at the three creameries 
located in the county. The total value of dairy products produced is 
estimated at approximately $400,000 annually. 

The largest feeders of beef cattle are located in Jackson, Cedar, 
Washington, Oregon, Franklin, and Seventy-six Townships. These 
townships lie within the heaviest corn-producing section of the county. 
A few farmers in the hilly areas near Noble and Crawfordsville pasture 
beef cattle throughout the grazing season. Their tillable land supplies 
sufficient feed to finish the grass-fed steers. Only a small number 
of beef cattle are raised on farms. Young feeders are purchased on 
the Kansas City or Omaha markets or bought direct from the Texas 
ranges. Hereford, Shorthorn, and Aberdeen Angus cattle are pre- 
ferred, in the order named. The feeding period extends over a period 
ranging from 100 to 200 days, depending on the available feed and the 
finish desired by the individual feeder. The finished steers are sold 
at the Chicago and Ottumwa stockyards. 

Hog raising is universally practiced. The Federal Farm Board 
survey estimates approximately 2,400 carloads of hogs shipped from 
the county annually. The extent to which each individual farmer 
engages in this industry is determined by the supply of feed available. 
Dairy farmers have a great quantity of skim milk for feeding, and 
beef-cattle feeders allow hogs to follow the steers in the feed lot. 
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Every farmer has sufficient feed to fatten a few hogs and in this manner 
add to the farm income. Gilts are selected at intervals to replace the 
old brood sows. Purebred sires are used for 1 year and then either 
sold or traded for new animals the following season. The number of 
brood sows kept depends on the extent to which the farmer practices 
hog raising and the supply of corn produced. Very few farmers 
purchase feed for fattening hogs, and when more pigs are raised than 
can be fed properly, they are sold to some neighbor to finish. Both 
spring and fall litters of pigs are raised. Centralized hog houses are 
now being converted into nurseries, and when the pigs are 2 or 3 
weeks old the mother and her litter are placed in an individual hog 
house on pasture not recently used for hogs. By following these 
methods the pigs remain healthy and make rapid growth. 

Duroc-Jersey, Poland China, Hampshire, and Chester White are 
the favorite breeds of hogs. A few Tamworths have recently been 
introduced, but as yet are not popular. The fattened hogs are 
shipped by rail to Chicago or by truck to Ottumwa. 

Sheep raising is a minor industry. A few head are kept on farms 
which have large pastures, and these animals are used to some extent 
to keep down weeds in the fields and pastures. The few lambs raised 
are sold to buyers who canvass the neighborhood until a carload has 
been obtained. The wool is usually sold through pools organized to 
aid in obtaining good prices for large lots. 

Horses and mules furnish the farm power. One or two colts are 
raised annually either to replace older animals or for sale. 

The poultry industry is regarded as a side line. Every farm has its 
flock of chickens, and the income from the sale of eggs and live poultry 
annually amounts to about $500,000. The poultry industry is confined 
mainly to the raising of chickens. Young chicks are purchased from 
hatcheries and cared for in brooder houses until they have attained 
sufficient size to require no heat at night. The male birds are culled 
out and sold as broilers or fryers to local poultry houses. 

Two large turkey farms, where from 1,000 to 3,000 birds are raised 
annually, are located in the county. By carefully following well- 
outlined plans, the owners have been very successful in this venture. 


SOILS AND CROPS? 


Washington County lies within one of the highest corn-producing 
sections of Iowa. Climatic and soil conditions are such that rather 
late-maturing, heavy-yielding varieties of corn can be grown success- 
fully. The farming practices have for their main purpose corn pro- 
duction, and the yield of corn largely determines the value of the land. 
Oats and other small-grain crops are grown merely to supplement corn 
in the cropping system and to furnish a nurse crop for the clover- and 
timothy-hay crops included in the crop rotations. Large regular- 
shaped well-drained fields of dark-colored naturally fertile soils 
are ideal corn soils, on which labor-saving machinery can be utilized 
efficiently and the cost of production held at a minimum. Fields 
like these are valued much higher than those located in the more 
rolling sections where erosion is active and more care must be taken 
to prevent washing and the formation of ditches or gullies in the 

2? Washington County adjoins Henry County on the south and Louisa County on the east. In certain 
areas the soils of these counties do not seem to agree. These discrepancies are owing to changes in corre- 


lation, resulting from a fuller knowledge of the soils of the State, as. where Clinton silt loam of the older areas 
is changed to Lindley silt loam in some places and to Tama silt loam in others. 
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cultivated fields. Climatic conditions are much the same over the 
county and do not influence the distribution of crops, but differ- 
ences in soil conditions and topographic and drainage conditions 
greatly influence the type of farming and crop yields. 

The surface relief of Washington County ranges from level or 
flat, as on the broad divide extending diagonally across the county 
from Keota southeastward to Crawfordsville, to hilly or broken, as 
along Skunk River and Crooked Creek. A large part of the county 
consists of land occupying a position between these two extremes, 
where the surface relief ranges from gently rolling to rolling, and al- 
though a large part of this kind of land is cultivable, special eare must 
be given it m order to prevent serious damage by erosion. The 
natural vegetal cover has also exerted a marked influence on the 
soils, The dark-colored prairie soils, originally formed under cover 
of a lyxuriant growth of prairie grasses, are very different from the 
light-colored forested soils along the streams. Between these two 
extremes, brown soils have developed under a cover of hazel brush, 
berry bushes, and prairie grasses. 

All of Washington County is underlain by the Kansan till. This 
material was later covered by a mantle of loess, or supposedly wind- 
deposited material. The depth of the silty mantle was originally 
variable, and through the processes of weathering, erosion, and other 
agencies, this covering has been greatly altered. A deep deposit 
still remains on the broad divides and ridge tops; a less thick deposit, 
but sufficient to completely cover the underlying glacial till, on the 
gently rolling plains; and a thin covering in the hilly sections, where 
erosion has removed the silt to such an extent that the glacial till is 
sufficiently close to the surface to affect soil conditions. 

Soil conditions determine the type of farming followed in many 
communities. The farms located on the broad divides are large 
producers of corn, and the farmers have adopted beef-cattle feeding 
and hog raising as a means of marketing the grain crops. Farmers 
occupying farms in the rolling and hilly sections, including large 
acreages of permanent pastures, have adopted dairying and to less 
extent the raising of beef cattle or the pasturing of feeder livestock. 
Soil conditions, however, are not the sole factors in determining the 
type of farming or method of marketing crops through livestock. 
The personal preference of farmers and the following of successful 
farmers in a particular field often determine the farming practices 
in isolated communities. This is best illustrated in the Amish 
Mennonite settlement north of English River near Kalona, where 
dairying has become important because of the success of one farmer. 

Although the type of farming is greatly determined by the surface 
relief and personal preference, the value of the land is even more 
greatly influenced by the types of soil occurring on the particular 
farm, the amount of tillable land, and the ease of cultivation or the 
extent to which efficient farming practices can be followed. This 
naturally reverts to the ability of the soil to produce corn at aminimum 
cost. A dark-colored soil, heavily impregnated with organic matter, 
well drained either naturally or artificially, all of which may be culti- 
vated because of its level or gently undulating surface relief, is highly 
valued as cornland. Small grains and hay may be grown on and 
not so desirable for corn, and therefore the acreage suitable for these 
crops is not so limited as that suitable for corn. 
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Corn is the dominant crop, and it is grown, as often as and where- 
ever possible, in all parts of the county. It would be grown con- 
tinuously on a large percentage of the land were it not for the depletion 
of soil fertility and lowering of crop yields. Other factors, of which 
erosion is the most important, serve as a check on the acreage devoted 
to corn. Fields located on slopes or narrow ridges cannot be planted 
to cultivated crops, such as corn, year after year, without causing 
' damage to the land. With the exception of that part of the county 
along Skunk River and the lower course of Crooked Creek, adequate 
acreages of good corn soils are on each farm, and there is no necessity 
to use the rougher land for corn growing. In the rougher parts, 
where the whole farm is composed of rough land, it is necessary to 
cultivate slopes which otherwise would no doubt be seeded down to 
a hay crop or to pasture grass. 

Taking into consideration the factors regarded as necessary for 
success in corn growing, including good drainage, dark-colored 
fertile soil, regular-shaped large fields, and ease in handling, it is 
easily understood why farms differ so markedly in their ability to 
produce corn. Nearly every soil type in Washington County lacks 
one or more of the essential factors necessary to make it an ideal 
corm soil. Such factors as drainage and lack of fertility can be 
corrected artificially, but surface relief is impossible to alter, and this 
factor plays an important role in determining the amount of land 
available for the corn crop. 

To a great degree the crop yields on any particular soil type are due 
mainly to farm-management practices. During the course of the 
survey, fields of Grundy silt loam were observed, in which the yield of 
corn would average only about 30 bushels an acre, whereas across the 
road on the identical soil the owner was obtaining yields ranging from 
60 to 70 bushels year after year. Rented farms, as a rule, are not so 
productive as owner-operated farms. The incentive to build up the 
fertility of a soil, or even to maintain its fertility, is lacking if 
the tenant is given no assurance that he will be allowed to remain 
on the farm after the land has been made productive. Too often 
the tendency of the landlord is to raise the rent on good land, and the 
result is that the tenant either loses interest in building up the soil or 
loses control of the operation of the farm. 

Approximately one fourth of the total acreage of the county and 
about 50 percent of the tillable land is annually devoted to corn. The 
Towa Yearbook for 1930 reports that in Washington County 100,650 
acres were in corn, with a total yield of 3,854,895 bushels, or an average 
of 38 bushels an acre. Acre yields on the different soils range from 80 
bushels on well-drained black prairie soil to less than 20 bushels on 
cleared steep slopes. 

The preparation of the land and the handling of the crop are the 
same in different sections of the county. The land is either fall plowed 
or spring plowed, the latter practice being preferred where the fields are 
mainly sloping. The land is disked and harrowed until a uniform seed 
bed is obtained. Corn is planted in checkrows about the first week in 
May, the date depending on weather conditions. Cultivation begins 
as soon as planting is completed and continues until the plants are 
large enough to shade the ground and check weed growth. The 
mature crop is harvested as soon as the ears are dry enough to store. 

182174—34——-2 


10 BUREAU OF CHEMISTRY AND SOILS, 1930 


A few mechanical corn pickers are used, but the larger part of the crop 
is picked by hand. About 88 percent of the corn crop is husked for 
the grain, and the remainder is hogged down or cut for silage. Corn 
is grown almost wholly as a feed crop either for cattle or hogs, although 
afew tenant farmers shell their crop and sell for cash at local elevators. 

Large late-maturing heavy-yielding varieties of corn are preferred. 
The yellow corns are favored over white or red. Reid Yellow Dent, 
King Dent, Wilson, Walden Dent, and recommended strains of hybrid 
corn are the most popular varieties. Bloody Butcher, Boone County 
White, and adapted strains of all the above-mentioned varieties are 
also grown. 

When soil fertility conditions become such that it is necessary to 
supplement corn with some other crop, or if the land has a surface 
relief which does not allow cropping to corn in successive years, oats 
are grown instead of corn. About 50,000 acres of land in Washington 
County are annually seeded to oats, or about one half as much land is 
in oats as in corn each year. Oats follow corn in the rotation. The 
cornstalks are first knocked down, then the fields are disked until the 
stalks are thoroughly cut up and the upper few inches of soil are 
loosened. The oats are either sown broadcast or drilled, depending on 
the condition of the field. The time of seeding varies with seasonal 
conditions. Most farmers prefer as early seeding as possible to insure 
good yields. The main varieties of oats are Iogold, Jowar, Richland, 
and Albion. Oats fit well into the rotation. The crop is seeded and 
harvested during that part of the season when other crops do not need 
attention. Oats serve as an excellent nurse crop for the clover- and 
timothy-hay mixture which follows in the rotation. The oat crop is 
used for feed for work animals or is ground and used in dairy cattle and 
hog rations. Very little of the crop is sold for cash. Practically all 
the tillable soils of the county are suitable for oats. The heavy black 
soils are the least desirable, because of the tendency of the grain to 
lodge on highly fertile black soils. 

Hay crops rank third in total acreage. In 1929, 40,493 acres were 
devoted to hay crops, and the total yield was 57,533 tons. Timothy 
and clover mixtures are most commonly used. The clover furnishes 
good meadow in the fall, following the removal of the oat crop, and the 
next year produces hay of good quality. On many farms the second 
crop of clover is cut for seed in the fall. Most of the clover seed is 
produced near Kalona, northwest of Brighton, and north of Wellman. 
Timothy makes its maximum growth the second year following 
seeding. Some timothy is cut for seed, but the greater part is used for 
hay. 

With a decided increase in the practice of liming, great interest has 
been shown in the production of alfalfa and sweetclover, and many 
small fields in all parts of the county, ranging from 3 to 15 acres in size, 
are devoted to these crops. Alfalfa is used mainly for hay or hog 
pasture and sweetclover for cattle and hog pasture as well as for a 
green-manure crop. As the soils of Washington Count, are very acid 
in reaction, the farmers lime their fields to be seeded to alfalfa at least 
a year before this legume is seeded, in order to insure proper neutrali- 
zation of soil acidity. 

Wheat is grown primarily as a cash crop. The acreage in recent 
years has been small as compared with that 40 or 50 years ago. 
Winter varieties are grown chiefly, mainly Kanred, Turkey, Iobred, 
and strains of Marquis. 


SOIL SURVEY OF WASHINGTON COUNTY, IOWA 11 


Barley is increasing in favor with the introduction of heavy-yielding 
varieties, such as Trebi. Other varieties grown are Velvet and Oder- 
brucker. This grain supplies good livestock feed during a pericd of 
the year when the supply of corn is low and before the new corn crop 
is mature. Preparation of the land, seeding, and harvesting are not 
greatly different from those followed in the production of oats. 

A few special crops serve as a source of income on several farms. 
Tomatoes, sweet pumpkins, sweet corn, and cabbage are grown and 
sold to the canning factory at Brighton. In the vicinity of Riverside, 
the tomato crop is contracted for by factories at Muscatine and Iowa 
City. One farmer near Kalona grows peppermint, distills the oil, 
and markets his produce in Chicago. 

Most of the farms are made up of two or more distinct soils. The 
soils of the county may be grouped on the basis of their agricultural 
value, as determined by their ability to produce crops, into three 
large groups, namely, crop soils, hay and crop soils, and pasture soils. 

In the following pages of this report the soils are described in detail, 
and their agricultural relationships are discussed; their location and 
distribution are shown on the accompanying soil map; and their 
acreage and proportionate extent are given in table 5. 


Tasie 5.— Acreage and proportionate extent of soils mapped in Washington County, 


Iowa 
. Per- Type of soil Per- 
Type of soil Acres | cont Acres eent 
Grundy silt loam____..------------- 83,072 | 22.9 || Jackson silt loam......-._...-.----- 0.9 
Grundy silty clay loam- --| 31, 872 8.8 || Calhoun silt loam-... .7 
Muscatine silt loam... 448 .1 || Chariton silt loam---- 6 
Tama silt loam.._..___- -| 54,336 | 15.0 |} O’ Neill fine sandy loa: al 
Tama fine sandy loam-_. - 576 -1 |} Lindley silt loam...----- 9.3 
Waukesha silt loam___..-----.----- 3, 648 1.0 || Lindley fine sandy loam.____._._-_- wt 
Waukesha loam_._.. - 576 .1 || Wabash silt loam-___--______- -- 9.5 
Bremer silt loam__ -| 10, 048 2.8 || Wabash silty clay loam__ -7 
Clinton silt loam _~ 72,640 + 20.0 || Cass fine sandy loam__-__-_._. 8 
Putnam silt loam... 5, 760 1.6 || Genesee silt loam 1.6 
Marion silt loam_.. — 768 .2 
Shelby loam..__._..._----------- 9, 408 2.6 Total..-...-------------.-.- ~|862, 240 [__--_. 
Bremer silty clay loam.-.----------- 1, 664 5 


CROP SOILS 


The crop soils group includes the best corn soils within the county. 
These soils are naturally fertile, well drained both in surface soil and 
subsoil, and, because of their level or gently rolling surfaces, are easily 
cultivated. The members of this group are Grundy silt loam, Grundy 
silty clay loam, Muscatine silt loam, Tama silt loam, Tama fine 
sandy loam, Waukesha loam, Waukesha silt loam, and Bremer silt 
oam. 

Grundy silt loam.— Grundy silt loam occupies the undulating or 
gently rolling areas surrounding the flat prairie plains. The surface 
soil, to a depth of about 12 inches, is very dark gravish-brown smooth 
silt loam. The gray color disappears when the soil is wet, giving the 
appearance of a dark-brown or almost black surface layer. Below a 
depth of 12 inches and extending to a depth of 20 inches, the material 
becomes slightly heavier in texture and the dark organic-matter 
coloring begins to disappear. This dark coloring does not penetrate 
the fine soil particles but is caused by a thin coating of organic matter 
surrounding them, producing a mottled appearance when a clod is 
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broken. The dark color readily disappears when the soil aggregates 
are crushed. As the depth below 20 inches increases, the texture of 
the soil material becomes decidedly heavier and the color changes 
from yellowish brown to dark drab. Mottlings and stainings of 
yellow, brown, and rust brown are prominent. Some dark organic 
coloring has penetrated even this layer, through cracks and pJant-root 
channels. Below the silty clay loam layer is a heavy, waxy, plastie 
silty clay or clay subsoil which is tough when moist and hard when 
dry. The basic color is olive gray, and mottlings of brown, yellow, 
and some black occur. The subsoil, at a depth ranging from 40 to 50 
inches, is more gray in color and lighter i in texture. No lime occurs 
in any layer of the soil profile to a depth of 70 inches. 

Grundy silt loam is regarded as one of the best corn soils in the 
county. The undulating surface relief aids materially in prom oting 
good surface drainage. The subsoil, however, is very heavy and 
somewhat impervious, therefore internal drainage i is not so thorough 
as in soils having lighter-textured subsoils. Tiling is necessary in 
fields where the ridge tops are broad and where the valleys are wide. 

Although naturally fertile, this soil requires careful management to 
maintain its fertility and good physical condition. When the land is 
heavily cropped and no provisions are made to maintain the humus 
content, the surface layer has a tendency to clod badly and bake hard 
on drying. The lack of organic matter allows the fine soil particles to 
run together, resulting in a poor physical condition. Because this 
soil has a tendency to clod and work poorly when cropped heavily, it 
is generaliy placed under a definite cropping system. Corn is grown 
2 years and is followed by a crop of oats or some other small grain, 
such as barley or wheat. The grass is seeded with the oats, and the 
fields are allowed to remain in grass 2 or 3 years. 

As a general rule, few farms consist entirely of Grundy silt loam. 
It is closely associated with soils occupying more rolling areas, lying 
between the rougher soil areas and the flat plains. The tendency 
among a great many farmers is to crop this soil more heavily than if 
the farms consisted of but the one soil type. The rougher areas are 
better adapted to small grains and hay or pasture grasses, and the 
Grundy silt loam areas must be cropped more often than is advisable, 
in order to supply the corn needed. 

The yields of different crops on Grundy silt loam differ on indi- 
vidual farms. This is not owing to the variation in soil conditions 
but is almost entirely the result of individual management practices. 
Farm tenancy has greatly increased in the last decade, and renters, 
in general, do not manage farms as systematically as do owner 
operators. The estimates of corn yields on this soil by different farm- 
ers range from 28 bushels to 75 bushels an acre. The low yields are 
without exception obtained on heavily cropped, run-down land and 
the high yields on the well-managed owner-operated or owner- 
supervised farms. 

Grundy silt loam responds readily to various treatments. Poorly 
drained fields may be made to produce much higher yields if properly 
drained. Because the soil is dark colored, the fields are often neg- 
lected and the manure produced on the farm is too frequently spread 
on thinner land in the more rolling fields. Grundy silt loam must be 
well supplied with organic matter which can be maintained by appli- 
cations of manure or by the turning under of some legume crop. Red 
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clover grows well on this strongly acid soil, but the tendency is to 
cut the crop for hay and to pasture the fields so heavily that little 
remains to be plowed under. The growing of sweetclover should be 
given attention, as this crop is especially beneficial to this soil; but 
as Grundy silt loam is acid in reaction, heavy applications of lime- 
stone must be made before attempting to grow sweetclover. Once 
the plants are established, their effect on the following corn and 
small-grain crops is beneficial. Sweetclover is a deep-rooted plant, 
and the roots are capable of penetrating deeply into the heavy sub- 
soil. After the fields are pastured and the crop plowed under, the 
roots soon decay, leaving a channel through which excess moisture 
can pass to the lower part of the subsoil. The tops, therefore, supply 
much needed organic matter, and the roots serve as drainage channels. 
It has been noted that fields formerly cloddy and slow to drain have 
been made mellow and can be worked from a week to 10 days sooner 
than they could prior to the use of a sweetclover crop. Applications 
of phosphate fertilizers on these soils not only materially increase 
the corn yields but improve the quality of the corn and show a 
marked influence on the following clover crops. 

Grundy silty clay loam.—Grundy silty clay loam is very similar in 
appearance to the silt loam member of this series, differing mainly 
in the texture and depth of the surface layer. Grundy silty clay 
loam occurs only on the broad flat divide which separates the English 
River and Skunk River drainage systems. The surface is flat and 
in a few places slightly depressed. Natural drainage is poor, and 
the land must be tile drained before it can be successfully cropped 
year after year. This soil is everywhere completely surrounded by 
Grundy silt loam, which it closely resembles in surface features. 

The surface soil is dark grayish-brown or black sticky silty clay 
loam to a depth ranging from 12 to 16 inches. Below the surface 
soil, the layers differ little from the corresponding layers of Grundy 
silt loam. The subsoil may be of heavier texture, clay or clay loam, 
but the color and number of the underlying layers are symilar to 
those of the silt loam. 

Grundy silty clay loam requires artificial drainage. Tile lines 
must be laid comparatively close together, because of the heavy 
clay subsoil. They have a tendency to become clogged easily, unless 
some coarse material or the black surface soil is placed directly on 
the tile. The drawing power of tile in this heavy clay is limited. 

When properly drained this is the best cornland in the county. It 
is not so easily handled as Grundy silt loam, as the heavy silty clay 
loam surface soil has a tendency to clod if worked while wet. Corn 
yields on this heavy soil in normal years range from 10 to 20 bushels 
higher than on Grundy silt loam, but in exceedingly wet years the 
yields are decidedly lowered. This is a fertile soil, and this feature 
has led many farmers to believe it will withstand continuous cropping 
to corn for many years. It is capable of withstanding a heavy drain 
on its plant-food supply longer than the lighter-textured soils, but 
crop yields are certain to decrease and the physical condition of the 
soil will be greatly impaired if the practice is continued over long 

eriods. 
P It is easier to maintain the fertility of soils than it is to restore 
them to a highly productive state after they have become depleted 
of their plant food. The recommendations given for improving 
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Grundy silt loam apply to Grundy silty clay loam also. Definite 
cropping systems, including a legume, liming to correct acidity, 
maintaining the humus content, and phosphate treatment to hasten 
the maturing of crops and improve their quality are vital steps in 
maintaining this soil in a high state of fertility. 

Muscatine silt loam.—The total area of Muscatine silt loam in 
Washington County is included in one area only, covering less than 
1 square mile in the southwestern corner of Dutch Creek Township. 
The surface soil is dark grayish-brown friable silt loam about 10 
inches thick. It is underlain by yellowish-brown light silty clay 
loam which extends to a depth of 24 inches. Beneath this is yellow- 
ish-gray, stained with brown, rust brown, and black, friable heavy 
silt loam. The lower part of the subsoil is slightly lighter in color 
and is of fine, smooth silty texture. 

Muscatine silt loam occupies a position similar to that occupied by 
Grundy silt loam. The surface layers of the two soils are similar, 
but the texture of the subsoils is decidedly different. The silty subsoil 
of Muscatine silt loam allows good subsoil drainage. 

Crop yields compare favorably with those on the best corn soils 
previously described. In average years corn yields about 50 bushels 
an acre, oats 55 bushels, and hay, mainly a mixture of timothy and 
clover, from 1% to 2 tons. 

Muscatine silt loam is farmed in much the same manner as the 
Grundy soils. Corn is grown as often as possible, followed by oats, 
in which clover and timothy are sometimes seeded. No farm is 
composed entirely of this soil, and, as it is associated with soils occur- 
ring in rougher areas, the tendency is to crop Muscatine silt loam 
rather heavily and utilize the rougher land for hay crops and pastures. 

In order to obtain consistently bigh yields this soil should be 
placed under a regular cropping system, including a clover which should 
be plowed under. The soil responds readily to manurial treatment 
and phosphate fertilizers. 

Tama silt loam.—Tama silt loam in Washington County is confined 
to the rolling areas adjacent to streams and their tributaries. Both 
surface drainage and subsoil drainage are good. This soil is subject 
to more or less sheet erosion because of the rapid run-off of excess 
moisture during rains. 

The surface soil of Tama silt loam is dark grayish brown when dry 
and nearly black when wet. The dark mellow silt loam layer extends 
to a depth ranging from 6 to 12 inches, depending on the degree of 
slope and precautions taken to prevent its removal by erosion. The 
subsoil is yellowish-brown compact or firm silt loam which is slightly 
heavier in texture than the surface soil. In many areas the subsoil 
may be faintly mottled by brown and rust-brown spots. 

Practically all the land occupied by this soil is cultivated. It is 
closely associated with Grundy silt loam and is farmed in conjunction 
with that soil. When the two are farmed together, Tama silt loam 
receives better attention because of its tendency to wash and form thin 
spots in the fields. These thin hillside soils receive a large proportion 
of the manure produced on the farm. Under proper management the 
soil is capable of producing good crop yields, but under poor manage- 
ment the fertility of the fields deteriorates very rapidly. Corn has 
been estimated to yield from 20 to 50 bushels an acre, with an average 
of 40 bushels, Oat yields range from 30 to 65 bushels on different 
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farms, and hay from 1 to 2% tons, depending largely on seasonal 
conditions. 

Tama silt loam is naturally a fertile soil, and because of good 
drainage it is easy to handle. The fields may be plowed from 1 to 2 
weeks earlier in the spring than the heavier soils on level areas. 
Cultivation of the corn crop may be begun several hours earlier 
following rains than on the Grundy soils. Cropping systems must 
be arranged so that the land is not kept under cultivation for long 
periods. When the organic-matter content becomes diminished the 
damage through erosion increases. When fields on this soil are 
continuously cultivated the loosened part of the soil will easily 
wash away. Following one severe June storm an area was observed 
on which a deposit of silt, carried by the drainage waters from about 
65 acres of Tama silt loam, had collected in the form of an alluvial 
fan at the base of the slope where the small gully emptied into a 
wider valley. This deposit ranged in thickness from 6 inches to more 
than 4 feet and covered an area of about 1% acres. This enormous 
amount of dark-colored soil material washed from these slopes repre- 
sents a great loss of plant food and organic material from the soil. 
Had these fields been in a hay crop or meadow instead of corn the 
surface wash would have been greatly reduced. Good cropping 
systems, including a short period for cultivated crops with a long 
period of good grass cover between cultivated crops, aid materially 
in keeping this soil highly productive. Applications of barnyard 
manure and the plowing under of green-manure crops insure an 
abundant supply of organic matter, so often lacking in soils of this 
type. No carbonates are present at any depth in the soil profile, 
therefore treatment with ground limestone would be certain to insure 
greater returns from the clover crop. Liming is absolutely essential 
on Tama silt loam before alfalfa or sweetclover can be successfully 
grown. 

Tama fine sandy loam.—Tama fine sandy loam is a very inextensive 
soil, covering a total area of less than 1 square mile south of 
English River in the vicinity of Wellman. Its occurrence is peculiar, 
and the soil was no doubt formed by the deposition of fine sand, 
carried by wind action from the flood plain of the river to the ridges 
and slopes, which covered the original silty material. The surface 
soil is dark-brown friable loam to a depth of about 11 inches, and 
beneath this is the yellowish-brown heavy silt loam subsoil typical 
of the Tama soils. 

Tama fine sandy loam does not differ greatly from Tama silt loam, 
except in texture of the surface soil. Crop yields are slightly lower 
than on the silt loam, and the soil is more easily handled because 
of the content of very fine sand. The same precautions must be 
observed in its management as are given the silt loam, in order to 
prevent washing and to maintain the humus supply. 

Waukesha silt loam.— Waukesha silt loam occupies high terraces 
well above overflow. Although the terraces are level or slightly 
sloping toward the stream, the soil is well drained. It occurs along 
English River, Skunk River, and the larger tributaries of these 
streams. The areas are numerous but not extensive, few exceeding 
one half mile in width and more commonly occurring as long narrow 
bands between the bases of the slopes and the first bottoms. 


16 BUREAU OF CHEMISTRY AND SOILS, 1930 


The surface soil is dark-brown friable silt loam to an average depth 
of 10 inches. Beneath this, and continuing to a depth of about 20 
inches, is yellowish-brown light silty clay loam showing some dark 
organic-matter coloring. The lower part of the subsoil is yellowish- 
brown and gray silty clay loam. A few brown and black stains are 
present in places in the subsoil. 

Practically all the land is cultivated. In fertility and crop-pro- 
ducing power, this soil corresponds to Tama silt loam and Grundy 
silt loam of the uplands. It is usually farmed along with other soils 
and receives no special treatment. Corn and small grains are well 
adapted to this soil. 

Waukesha loam.— Waukesha loam does not greatly differ in mode 
of occurrence, fertility, and appearance from Waukesha silt loam, the 
principal difference being in the texture of the surface layer. Wauke- 
sha loam has sufficient sand admixed with finer particles to give it a 
loamy texture. The subsoils of the two soils are almost identical 
in color and texture. Waukesha loam is somewhat easier to handle 
and requires less power in plowing and cultivating than Waukesha 
silt loam. 

Bremer silt leam.—Bremer silt loam is the most extensively 
developed terrace soil in Washington County. It occupies large 
areas along English and Skunk Rivers and smaller areas along many of 
the larger creeks. These terraces are low, lying only a few feet 
above overflow. 

The surface soil of Bremer silt loam is dark-brown or almost black 
heavy silt loam ranging in thickness from 10 to 16 inches. The sub- 
soil, to a depth of about 24 inches, is blue-black plastic sticky waxy 
tough clay, in which are embedded small rust-brown and black iron 
pellets. The lower part of the subsoil is dark-gray or slate-gray 
sticky clay, strongly stained with brown, rust brown, and black. The 
small iron pellets present in this layer are soft and easily crushed 
rather than hard, as in the overlying layer. 

Nearly all of Bremer silt loam is continuously cropped to corn. 
Occurring as it does on low flat terraces, it is poorly drained in places, 
and where not tiled the effect of excessive moisture is evidenced in 
low crop yields. When thoroughly drained the soil withstands 
continuous cropping better than other soils of the county. Its natural 
fertility is high, because it is an alluvial soil, or a soil washed from the 
uplands and deposited by streams on their original flood plains. It 
is not well adapted to the production of small grains, as these crops 
have a tendency to produce a rank stalk growth and lodge badly. A 
few of the better-drained fields, which have been continuously cropped 
to corn for several years, produce high yields of oats and wheat when 
stiff short-stemmed varieties are grown. 


HAY AND CROP SOILS 


The second group of soils includes those soils that do not produce 
high yields of corn, but which are regarded as good small-grain and 
hay soils. Corn may be grown, but, as a rule, the yields are decidedly 
lower than those obtained on soils of the first group. 

The members of this group are Clinton silt loam, Putnam silt loam, 
Marion silt loam, Shelby loam, Bremer silty clay loam, Jackson silt 
loam, Calhoun silt loam, Chariton silt loam, and O’Neill fine sandy 

oam. 
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Clinton silt loam.—Clinton silt loam is a light-colored soil, com- 
monly called “timber soil’. It occurs in the hilly sections of the 
county near large streams. Drainage ranges from good to excessive, 
and many of the fields, when kept continuously under cultivation, 
are damaged by erosion. All the area of Clinton silt loam was origi- 
nally covered by a dense forest growth consisting mainly of different 
varieties of oaks and hickory. White oak was the predominant tree, 
and the soil is referred to by many as ‘‘white-oak soil.” Approxi- 
mately 50 percent of the land has been cleared and placed under the 
plow, and the remainder supports a forest growth, with a brush and 
bluegrass undergrowth. 

The surface soil of Clinton silt loam is light grayish-brown or dark- 
gray floury or smooth silt loam. The depth of this layer is extremely 
variable. In virgin areas, where erosion has not removed a large part 
of the silty covering, it may extend to a depth of 8 or 10 inches, but 
in most of the cultivated fields it ranges from a mere film to a depth of 
6 or 7inches. The absence of the gray silty layer may be observed in 
newly plowed fields at a great distance, as the yellowish-brown exposed 
subsoil in badly washed fields stands out in sharp contrast to the gray 
silt surface layer. The upper subsoil layer is yellowish-gray silt loam 
which is fine in texture and feels smooth when rubbed between the 
fingers. Between depths of 12 and 24 inches, the subsoil material 
is yellowish-brown heavy compact silty clay loam. The lower sub- 
soil layer is dark yellowish-brown compact tough heavy plastic silty 
clay or clay. 

Clinton silt loam is not generally regarded as a good corn soil but is 
considered well adapted to the production of small grains and hay. 
The light color of the surface material indicates a lack of organic 
matter and, to some extent, a low plant-food supply. Good yields of 
corn are obtained on Clinton silt loam following a heavy application 
of manure and the plowing under of some legume crop, but few farms 
produce sufficient manure to regularly treat these fields, and, as a 
rule, the corn yields are low. As this soil oceurs in the hilly regions, 
the fields cannot be planted to corn in consecutive years without much 
damage to the fields by sheet wash and the formation of ditches or 
gullies. Following corn, the land should be seeded down with a small 
grain which serves as a nurse crop for the hay mixture. Oats are 
most commonly grown, with barley, rye, and wheat following in 
importance. The usual hay crop consists of a mixture of clover and 
timothy. This mixture is used principally because it furnishes good 
hay or pasture for a longer period than a clover crop alone. 

In normal seasons, Clinton silt loam will produce average yields 
between 25 and 30 bushels of corn an acre, from 45 to 50 bushels of 
oats, and about 1% or 2 tons of mixed hay. Much lower yields are 
obtained on many of the badly washed and run-down farms consisting 
of this soil. Many farmers, who follow the practice of maintaining 
the land in small grain and meadow most of the time and only occa- 
sionally attempting to grow corn, obtain much higher yields than the 
average. One farmer expressed the opinion that because the Clinton 
soil responds so markedly to manure and fertilizer treatments and 
because of the low valuation placed on the land, he preferred this 
soil to the dark-colored soils especially adapted to corn and grain 
production. 
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One of the best methods of increasing the producing power of Clin- 
ton silt loam is by the incorporation of organic matter. This can 
best be supplied by heavy applications of barnyard and green manures 
and by plowing under the different crop residues. Red clover grows 
well, and this crop should be used, at least occasionally, for green 
manure. Whenever possible, the first crop of clover should be plowed 
under, but where this practice cannot be followed the second crop 
should by all means be turned under. 

It is advisable to cultivate only the more gentle slopes and the 
ridges, and in plowing the contour method should be adopted. Sheet 
erosion can be checked by planting different crops on the slopes, such 
as a hay or small grain on the ridge, a strip of corn on the slope, and 
farther down the slope hay or pasture grass. By rotating these 
fields, no large part of the slope is in a cultivated crop at one time and 
damage from erosion is held at a minimum. Much of the land is of 
greater value when seeded down to a good pasture grass than when 
planted to corn. 

Putnam silt loam.—Putnam silt loam is most extensively developed 
in the southwestern part of the county in the more rugged sections 
along Skunk River, Dutch Creek, and Crooked Creek, and smaller 
areas lie between Davis and Goose Creeks and north of English River. 
This soil is closely associated with Tama, Clinton, and Grundy silt 
loams. It occurs only on level ridge tops, most of it in narrow areas 
less than one half mile wide. Natural drainage is everywhere poor. 
The distinguishing characteristic of Putnam silt loam is the presence 
of a gray or almost white floury fine silt layer beneath the surface soil, 
resting on the heavy dense clay subsoil. Where this distinctive gray 
layer occurs beneath a dark-gray or grayish-brown surface soil and 
rests on a dark-gray or drab tough plastic impervious clay subsoil, 
mottled or stained with brown, rust-brown, and black iron stains, it 
identifies the soil as Putnam silt loam. 

These narrow, flat, and poorly drained upland areas are not produc- 
tive for corn. They are difficult to drain satisfactorily, as both the 
fine silty gray layer and the heavy impervious subsoil greatly hinder 
the movement of water. When tile are laid in the heavy subsoil they 
clog easily and if laid above the subsoil the tile lines are injured by 
freezing. Only a small proportion of the land has been drained, but 
practically all of it is cultivated. The fields warm up slowly in the 
spring, and after the fall rains it is difficult to harvest the corn crop 
until the ground is well frozen. Corn yields are decidedly lower than 
on the better-drained associated soils. Yields of corn seldom exceed 
35 or 40 bushels an acre on the best-managed areas, and the average 
yield is about 25 bushels. 

Small grains succeed better than corn on this soil. Oats and barley 
yield well. The average yield of oats is about 45 bushels an acre. 
Excellent stands of red clover are obtained, but the yield in many 
fields is lowered because in numerous scattered patches the clover 
plants are drowned out. Winter-killing of clover is common, mainly 
because of poor drainage. 

This soil is very acid in reaction, and it requires from 3 to 4 tons of 
limestone an acre to correct the acidity. It is low in organic matter, 
as indicated by its light color, and it is also in need of drainage. The 
most difficult problem to overcome is drainage, and when this is prop- 
erly adjusted, liming, the growing of sweetclover to be plowed under, 
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and the addition of phosphate fertilizers would greatly improve the 
soil fertility. 

Marion silt loam.—Marion silt loam is similar to Putnam silt loam, 
except that the surface soil is light gray or nearly white. It, too, has 
the compact floury silt layer beneath the surface soil. The subsoil is 
drab tough plastic heavy impervious clay. Small iron concretions are 
present m the soil from the surface downward. In many places 
plowed fields have the appearance of being covered with coarse sand 
grains, but these are small rust-brown iron concretions, some of which 
are soft and others hard to crush. 

Marion silt loam is referred to by many farmers as “‘chalk land” or 
“white land.” It is even less desirable as a corn soil than Putnam 
silt loam, but, like that soil, it produces fair small-grain and hay crops. 
The surface soil is very acid, low in organic matter, and poorly drained. 
The areas are small, occurring on narrow, flat ridges within Clinton 
siltloam areas. The total acreage is small, but practically all the land 
is under cultivation. 

Shelby loam.—Underlying all of Washington County is gritty clay 
glacial till deposited by the Kansan ice sheet. Over the greater part 
of the county, the till is deeply buried beneath a mantle of silty 
material devoid of pebbles or rocks; but in areas where stream action 
has progressed until the surface relief is strongly rolling, the mantle of 
silt has been removed to such an extent that the gritty clay subsoil 
has been exposed and greatly influences soil conditions. Shelby loam 
is developed from this Kansan glacial till. In some places a thin 
covering of silt remains, but the sandy glacial till has been mixed with 
it sufficiently to impart a loamy or sandy texture. 

The surface soil of Shelby loam is grayish-brown friable loam from 4 
to 7 inches thick. The upper subsoil layer, to a depth of about 14 
inches, is reddish-brown silty clay loam containing a rather large per- 
centage of gritty material. Below a depth of 14 inches the subsoil is 
yellow, brown, and gray, in many places streaked withreddish-brown 
waxy sticky gritty clay. 

As this soil occurs on the steeper slopes adjacent to drainage courses, 
it is more or less subject to erosion. Sheet wash in cultivated fields 
is very injurious, and gully formation is rapid unless control methods 
are adopted as soon as small ditches form. This is an important con- 
sideration in determining the cultivability of the fields, and only the 
more gentle slopes should be cultivated, the remainder being used 
as pasture and hay land. 

The methods of farming consist of planting one crop of corn, fol- 
lowed by small grain in which the hay mixture has been seeded. Hay 
is cut from the fields for one or two seasons, and the land is then 
pastured. Some farmers allow bluegrass to replace the other tame 
pasture grasses, and they utilize the fields as permanent pastures until 
they become infested by weeds and brush, when they are again 
plowed, planted to corn for 1 year, and then seeded down. This 
practice is general among the better farmers and is regarded as the 
best plan to efficiently use this type of land. 

Bremer silty clay loam.—Bremer silty clay loam occupies low, poorly 
drained terraces along English and Skunk Rivers. The surface soil 
is very dark grayish-brown or black sticky heavy silty clay loam to a 
depth of about 14 inches, and the subsoil is dark-gray or olive-gray 
sticky plastic impervious clay. Although naturally very fertile, this 
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soil has been placed in the group of hay and crop soils, because ot its 
poor natural drainage. Only a smal! proportion of the land has been 
drained. Some farmers attempt to crop it in its natural condition, 
but in seasons of normal or excessive rainfall crop yields are low. 
Where the land has been thoroughly drained, it is highly productive 
and is capable of withstanding continuous cropping to corn for several 
successive years with but little appreciable decrease in crop yields. 
The uncultivated areas support a rank growth of slough grass which 
serves as coarse roughage, when cured for hay, and as pasture during 
the grazing season. 

The heavy texture of the surface soil makes it difficult to handle. 
When worked while wet, it is sticky and rolls up, and on drying, it 
forms hard clods which resist breaking down and cause much trouble 
during the cultivation of corn. Clods once formed must go through 
the freezing and thawing processes of winter before they will com- 
pletely break down. 

If Bremer silty clay loam were thoroughly drained, it could be in- 
cluded in the first group of soils, because it is capable of producing 
high yields of corn. It is not especially adapted to the production 
of small grains because of the rank growth attained by oats and 
barley, which lodge badly, greatly reducing the yield of grain. The 
natural pasture grass is not desirable as green feed, and the coarse hay 
is not relished by animals. Therefore, unless drained, Bremer silty 
clay loam is one of the less desirable soils in the county. 

Jackson silt loam.—Jackson silt loam occurs in numerous small 
areas on terraces along the larger streams. The surface soil consists 
of smooth silt loam which is gray or almost white when dry and 
grayish brown when wet. The upper subsoil Jayer is yellowish-brown 
or gray heavy compact silt loam, and the deeper subsoil layer is 
yellowish-brown silty clay loam streaked with gray. Brown and 
rust-brown iron stains give the subsoil a mottled appearance. 

Jackson silt loam is not greatly different in appearance from Clinton 
silt loam. The subsoil in most places is somewhat heavier in texture. 
The occurrence of this soil in terrace positions forms the basis of separa- 
tion of the two soils. 

The light color of the surface soil indicates low humus content. 
Corn and small-grain yields are lower than on the dark prairie soils. 
This soil is associated with the first-bottom soils and rougher upland 
soils; therefore it is necessary to cultivate these level terraces as much 
as possible to supply the farm with sufficient grain for feed. To keep 
the land productive, farmers make heavy applications of manure to it. 
Legumes are not used as green manure, and meadows are not plowed 
up until their value for hay or pasture has been lessened by weed 
growth. 

Calhoun silt loam.—Calhoun silt loam occurs on terraces along 
English and Skunk Rivers and some of the larger creeks. It differs 
from Jackson silt loam in having a distinct floury silty gray layer 
beneath the grayish-brown surface soil. The subsoil is yellow and 
gray silty clay or clay, not greatly different from the subsoil of 
Jackson silt loam. 

The Calhoun silt loam terraces are level or slightly sloping toward 
the stream. The heavy subsoil prevents good drainage of both sur- 
face soil and subsoil. The fine gray silt layer is very compact, and 
this, too, hinders the movement of soil moisture. 
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With good drainage and a liberal application of manure this soil 
can be greatly improved. In its natural condition it is not a desirable 
corn soil but is regarded as fairly well adapted to small grains. 
Although very acid in reaction, it supports a good growth of red clover 
which, if plowed under, would greatly enrich the soil and increase its 
value as a corn soil. 

Chariton silt loam.—Chariton silt loam occurs on terraces, prin- 
cipally along English and Skunk Rivers. The surface layer is dark 
grayish-brown smooth silt loam, about 8 inches thick, which rests on 
ash-gray floury silt, compact in position but not heavy in texture. The 
subsoil is drab and brown strongly iron-stained heavy compact clay. 
This soil differs from Calhoun silt loam in having a dark-colored sur- 
face layer, but the underlying layers are very similar to the corre- 
sponding layers in the Calhoun soil. 

Chariton silt loam is naturally poorly drained. The flat surface 
relief prevents run-off of surplus moisture, and the heavy subsoil 
prevents its percolation to lower depths. When thoroughly drained 
and properly managed, this soil is capable of producing from 35 to 40 
bushels of corn an acre and from 40 to 50 bushels of oats, with yields 
of other small grains in proportion. Red clover is the chief legume 
and hay crop grown. 

It is the consensus of opinion among farmers of Washington County 
that soils having a development of a gray layer beneath the surface 
soil, such as occurs under the Marion, Putnam, Calhoun, and Chariton 
surface soils, are not desirable as crop land. The gray layer signifies 
to them an adverse condition, and it seems to have a detrimental effect 
on crops, especially corn. 

O’Neill fine sandy loam.—O’Neill fine sandy loam is a very in- 
extensive soil in Washington County, occupying only 128 acres, 
practically all of which lies on the north side of Skunk River, northeast 
of Brighton. The surface soil is loose light-brown fine sandy loam. 
The texture of the soil material shows practically no change with 
depth, but the color of the subsoil becomes more yellowish brown. 

This soil is farmed in conjunction with surrounding soils, receiving 
no special treatment to keep it productive. It is a droughty soil, not 
suited to corn, but it is generally planted to corn when adjacent soils 
are cropped. Yields of both corn and small grains are low, but small 
grains are less subject to the effects of drought than the later-maturing 
crop of corn, Owing to its small extent, this soil is of slight agricultural 
importance. 

PASTURE SOILS 

The soils included in the group of pasture soils are those which are 
too rough to cultivate—heavily timbered soils and first-bottom soils 
subject to frequent overflow. The members of this group are Lindley 
silt loam, Lindley fine sandy loam, Wabash silt loam, Wabash silty 
clay loam, Cass fine sandy loam, and Genesee silt loam. 

Lindley silt loam.—Lindley silt loam is developed in all parts of 
Washington County, on the steep wooded slopes adjacent to streams. 
The surface soil is light-gray silt loam containing some fine sand but 
not enough to classify the soil as a loam. This surface covering 
ranges from 1 to 7 inches in thickness. The subsoil, to a depth of 
about 30 inches, is reddish-brown stiff plastic tough gritty clay loam 
and below this depth is yellowish-brown gritty clay loam. Streaks 
of black and rust brown occur throughout the subsoil layers. Granitic 
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boulders are embedded in the subsoil, and some are scattered over 
the surface. Some of the boulders are hard, whereas others have 
decayed to such an extent that they readily fall apart when disturbed. 

Lindley silt loam in its natural state is heavily forested with hard- 
woods consisting mainly of hickory and oaks, in addition to ash, elm, 
wild crab apple, and red haw, and an undergrowth of hazel brush, 
buck brush, and berry bushes. Bluegrass thrives in the thinly forested 
areas, and cut-over land is rapidly covered by scrub oaks and hazel 

rush. 

A small proportion of the land has been cleared and placed under 
the plow. Although the cultivated slopes are gentle, they are subject 
to serious erosional damage and cannot be cropped for extended 
periods. Most of the land is utilized for pasture. The forest growth 
supplies fuel and rough lumber for use around the farm. 

Included with Lindley silt loam are small areas of a soil derived 
from sandstone. The most important of these is north of Brighton 
on the bluffs at the edge of the Skunk River bottoms. Here the 
surface soil is loam, and the thin layer of sandy clay subsoil rests 
on the sandstone bedrock. The included areas are small and unim- 
portant agriculturally. 

Lindley fine sandy loam.—tLindley fine sandy loam is mapped 
along English River south of Kalona and southeast of Riverside. 
The surface soil is grayish-yellow or gray porous fine sandy loam 
about 5 inches thick. The texture of the soil material shows little 
change to a depth of 36 inches, but the color becomes more yellow 
with depth. Below a depth of 36 inches are alternate layers of 
yellowish-gray clay and gray and yellow sand, which produce a 
stratified appearance in roadside cuts. 

This is a nonagricultural forested soil, used only for pasture and 
forestry, and on account of its small extent it is unimportant in the 
agriculture of the county. 

Wabash silt loam.—Wabash silt loam is the most extensively 
developed first-bottom soil within the county. It occurs along 
practically all the streams. The areas range in width from a few 
hundred feet to almost a mile. All the land is subject to overflow 
during flood stages of the streams, and the narrow developments 
along the smaller streams are flooded during each heavy rain. 

The surface layer is dark-brown heavy silt loam containing various 
quan tities of sand, with a greater amount near the stream and less as 

e distance from the stream increases. The thickness of the surface 
layer ranges from 12 to 18 inches. The subsoil is slate-black or dark- 
gray heavy plastic clay. 

Because of frequent overflows, no attempt is made to farm the 
narrow areas of Wabash silt loam, but some of the wider areas are 
cropped to corn, where provision is made to prevent overflow by the 
building of dikes and levees. Less than one fourth of this soil is under 
cultivation because of the uncertainty of obtaining a crop. The land 
supports a sparse growth of trees and in places a good bluegrass cover. 
Weeds and buck brush infest many areas, decreasing their pasture 
value 

Unless properly protected from overflow and well drained by open 
ditches and tile drains, it is better to utilize land of this kind for 
permanent pasture. Where protected from overflow and improved 
it is as good a corn soil as any in the county. 
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Wabash silty clay loam.—Wabash silty clay loam differs from 
Wabash silt loam in that it has a black waxy impervious silty clay 
loam surface soil. The subsoils of the two soils are similar. This soil 
is very poorly drained, and its low position prevents efficient artificial 
drainage. Most of the land supports a luxuriant growth of slough- 
grass and bluegrass, which provide excellent pasturage throughout 
the grazing season. 

Cass fine sandy loam.—Cass fine sandy loam is a sandy soil occur- 
ring most extensively along English River and Crooked Creek. The 
surface soil is brown mellow fine sandy loam, and the subsoil is gray 
or yellow porous sand. The texture is variable and is subject to 
change during the frequent overflows. None of this soil is farmed, 
and the greater part of the land is sparsely forested. Weeds, brush, 
and a thin stand of bluegrass comprise the undergrowth. 

Genesee silt loam.—Genesee silt loam is a first-bottom soil subject 
to frequent overflow, and therefore it varies in the texture of its surface 
soil which consists of alternate layers of dark-gray, light-gray, and 
almost white material. The texture of these layers ranges from fine 
sandy loam to loam or silt loam. The subsoil does not differ greatly 
in color from the surface soil, but it is heavier in texture and is distinct- 
ly stained by brown and rust-brown accumulations of iron. 

Genesee silt loam is not farmed. It supports a thin stand of blue- 
grass and a thick stand of trees, mainly elm, cottonwood, willow, ash, 
birch, maple, and basswood. Flooding is frequent, and each inunda- 
tion deposits a new layer of material over the surface. 


RECOMMENDATIONS FOR THE UTILIZATION AND IMPROVEMENT 
OF WASHINGTON COUNTY SOILS 


The soils subsection of the Iowa Agricultural Experiment Station 
maintains 95 soil-experiment fields located in different parts of the 
State to study the needs of the principal soil types and to determine 
their response to different fertilizer treatments. 

The experiment fields are laid out on representative soil types in 
counties where the soil survey has been completed. The plots are 
located in fields and cared for by the farmer in cooperation with the 
field men from the station. The field men lay out the plots, furnish 
and apply the fertilizer, and harvest the crops, and the farmer prepares 
the land and receives the crops taken therefrom. No special care is 
given the plots by the farmer. 

None of the experiment fields is in Washington County, but fields 
located in other counties consist of the same major soil types, and the 
results from these fields may be taken as an indication of results that 
may be expected from similar treatment of these soils in Washington 

ounty. 

A bulletin has been issued by the experiment station on a soil-man- 
agement program for Grundy silt loam.2 This bulletin discusses in 
detail the results obtained on several experiment fields located in dif- 
ferent counties in lowa on Grundy silt loam. Table 6 is a summary of 
the effect of different soil treatments for different crops on all the 
Grundy silt loam fields in the State. 

3 STEVENSON, W.H., Brown, P. E., FoRMAN, L. W., MELDRUM, H. R., ENGLEHORN, A. J., and BEN- 


NETT, R. BE. A SOIL MANAGEMENT PROGRAM FOR GRUNDY SILTLOAM. Iowa Agr. Expt. Sta. Bul. 280, 
p. 165-184, illus. 1931. 
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TaBLe 6.—Average crop yields per acre and increases due to fertilizer treatment on 
Grundy silt loam on Iowa experiment fields 1 


Corn 2 Oats 3 Hay 4 Winter wheat 5 Alfalfa 6 
Clover, timo- 
thy oe Slayer, 
or timothy 
Treatment In- In- . In- in- 
Aver- | crease | Aver- | crease |————_;_——-| Aver- | crease | Aver- | erease 
age for age for In- age for age for 
yield | treat- | yield | treat- | 4 voy crease | Yield | treat- | yield | treat- 
ment ment Fi © ment ment 
ze for 
yield | treat- 
ment 
Bushels|Bushels|Bushets|Bushels| Tons | Ton |Bushels|Bushels| Tons | Tons 
Check ?.--..--.----- 64.5 |ecnnccee. B23 | oc cunnae Tal |oscnwooa 20.6 }_.--~--- 4. 23 |__-----. 
58.6 4.1 46.6 4.8 1.71 0. 24 23.9 3.3 4. 50 0.27 
Manure-+lime______. 64.4 9.9 48.9 71 1.95 48° 26.4 5.8 4, 82 . 58 
Manure-+lime-+rock | 
phosphate_-_-.—.-_- 67.1 12.6 53.0 11.2 2. 20 73 29.9 9.3 5.03 - 80 
Manure-+lime+s u- 
perphosphate_...._| 68.6 14,1 57.3 15.5 2.34 . 87 30.9 10.3 6.11 - 88 
Manure+lime+su- 
perphosphate-+po- 
tassium__.__----.-- 65. 2 10.7 joscccun [oes sacs= 2, 32 85 32.6 12:0. | ossncafeesesce 
Manure+lime+ 
complete com- 
mercial fertilizer.__| 69.8 15.3 56.3 14.5 2.42 95 28.7 8.1 5. 29 1.06 
Crop residues. _____- 58.4 3.9 46.8 5.0 1.59 12 26. 2 5.6 4,44 21 
Crop residues+lime.| 62.4 7.9 51.5 9.7 1.85 38 26.6 6.0 4.61 238 
Crop residues--lime 
-+trock phosphate_-| 64.3 9.8 53.3 11.5 2.03 56 27.1 6.5 4. 86 - 63 
Crop residues+lime 
-+superphosphate_} 63.8 9.3 55.4 13.6 2.05 58 27.6 7.0 5.00 ii 
Crop residues+ime 
+complete com- 


mercial fertilizer...) 63.7 9.2 84.4 12.6 2. 09 - 62 27.7 71 4,94 71 


1 Data from State Soil Survey of Iowa. 

2 Corn yields averaged from 54 crops on 13 fields, except the manure-+-lime+superphosphate-+-potassium 
plot, ee is averaged from 21 crops on 7 fields, and the crop-residue plots which are averaged from 33 crops 
on 6 fields. 

3 Oat yee arenaen from 23 crops on 13 fields, except the crop-residue plots which are averaged from 15 
crops on 6 Ss. 

4 Hay yields averaged from 20 crops on 11 fields, except the crop-residue plots, which are averaged from 11 
erops on 5 fields, and the manure-+lime-+-superphosphate+-potassium plots which are averaged from 


9 crops on 6 fields. 
6 Winter-wheat yields averaged from 7 crops on 5 fields, except the manure-+lime+superphosphate-+- 


potassium plot, which is averaged from 3 crops on 2 fields, and the crop-residue plots which are averaged 
from 4 crops on 3 fields. 


& Alfalfa yields averaged from 5 crops on 1 field. 
7 The yields given for the checks are the average of the yields on all check plots on all fields. 


The results obtained on individual experiment fields can readily 
be seen in tables 7, 8, and 9, giving data obtained on Grundy silt 
loam in Henry, Louisa, and Jefferson Counties. 
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Taste 7.—Acre yields in field experiment on the Mount Pleasant field,! series 100, 


on Grundy silt loam in Henry County, Iowa 


Corn Clover, 1919 Corn 
Plot Treatment Oats, 
No. 1918 | pirst | Second 
4 5 
19162 | 19178 crop crop Total | 1920 1921 
Bushels |Bushels |Bushels| Tons | Tons | Tons |Bushels| Bushels 
1} Cheek....22 22002-20222 - oo ee 27.4 36.0 72.3 2. 22 1, 65 3. 87 34. 5 54.3 
2{ Manure.-_._...- 22, 2 37.5 75.1 2. 29 1. 50 3.79 57.0 56.7 
3 | Manure+lime . 15.3 55. 2 74.8 2, 84 1. 65 3.99 76. 6 59.5 
4] Manure +lime-+rock phos 
hate.___-..-.-.2.---------- 40.4 66. 0 76.5 2.78 2.15 4.93 8L8 67.5 
5 anure -+ lime + superphos- 
phate....----..----.-----.-.- 65.9 73. 6. 85.1 3,72 2.75 6.47 77.7 72.8 
6 | Manure-++lime+complete com- 
mercial fertilizer_..._-.--....{ 54.1 76.8 80. 8 3. 68 3. 25 6.93 67.5 64.9 
7 | Check--__.--.-_ 22. 47.9 60.1 76.5 2, 20 65. 6 60.7 
8 | Crop residues_._.-____ ALT 50. 8 81.3 2, 30 67.5 65.7 
9 | Crop residues-+lime 30. 3 47,1 93. 2 2,22 |... -- Jee 80.6 66. 1 
10 | Crop residues + lime + rock 
phosphate.._._,---.--------- 30.4 52.7 96. 4 2,85 |.-.--.-- wae eneee 90.0 65.0 
11 | Crop residues + lime + super- 
phosphate. -___.--.__.-----.. 30. 6 54.7 99. 9 3, 21 [--------f 2-2 75.5 66. 9 
12 | Crop residues+lime+complete 
commercial fertilizer_..-.-... 27.0 52.8 93. 6 3.15 |. 2.---|-.---.-- 51.2 67.1 
18 | Check.-..2---.22.0--0----- nee 21.1 48,3 72.3 2,18 2. 00 4.18 45,0 59.1 
Corn Corn 
Soy- Clo- 
Plot Oats, & | 7 Oats,® ° 
no. Treatment 1922 | Peas, 1926 | Vers 
1923 | 1904 | 1995 1927 | 1998 19 | 1929 u 
Bushels Bushels |Bushels |Bushels|.Tons \Bushels | Bushels 
1] Check-___-222-222 22 - eee 35.9 }-_..--- . 50.7 41,2 20.5 0.05 25.0 13.6 
2) Manure.._---_..__. 39.8 |.-.---..) 640 35.9 80. 4 . 40 45,0 18.1 
8 | Manure+lime 62,1 [-_----.. 58.7 40.6 35.9 64 66,3 42,5 
4) Manure + lime +rock phos- 
hate. .-.----- eee ee 63,3 ju... 66. 0 50. 6 47.3 1.46 78.3 55. 4 
5 anure -+ lime + superphos- 
pebate wane eee ee eee eee 70.1 |-.-----. 60.7 64.4 66. 4 1.56 77.3 54.3 
6 anure-+lime-+complete com- 
mercial fertilizer 70, 6 {-------- 62.0 63.7 70.9 1.31 84.3 61.8 
7 | Check___..---_22 228 56.1 Jo -----. 54.0 54.1 40.2 51 52.7 27.8 
8 | Crop residues____..___ co 52.0 55.0 40.6 - 89 58.3 26.8 
9 | Crop residues+lime 49.0 |-__--.-- 55.3 56.2} 39.9 - 67 63.0 31.8 
10 | Crop residues + lime + rock 
Phosphate_....-----.-.--.--- 87.9 |_.------ 57.7 56.5 38.8 1.09 60.7 36.4 
11 | Crop residues + lime + super- 
phosphate. .-----. 22.2.2... 54,8 foo. 59.3 57, 2 48. 4 1,48 63. 3 39.3 
12 | Crop residues-+lime-+-complete 
commercial fertilizer_____. -| 61.9 59.7 68.1 47.3 1, 28 72,7 49.3 
13 | Cheek._....-.__--. mene -| 42.3 50.0 52.8 30. 6 35 i 53.6 29.1 


! The Mount Pleasant field was established in 1914 on the State Hospital farm, at Mount Pleasant in 


Henry County. Two series were laid out, series 100 and 200, both being located on the SE 


T.71N., R. 6 W. (Data from State Soil Survey of Iowa.) 
? Season wet, corn weedy but of good quality. 
3 Short season, early frost. 
4 Cattle trampled plot 1. 
§ Corn not uniform. 
§ 3 tons lime applied, oats thin and down. 
7 No record on account of weeds. 
3 Low yield due to very dry season and considerable rust. 
’ Very poor stand on check plots, 
10 Poor yield on plots 1 and 2, due to low, wet area. 
it Poor yield on plots } and 2 due to low, wet area. 


Smartweed bad in plots 11 and 12. 


SW sec. 14, 
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TaBLE 8.—Aecre yields in field experiment on Wapello field, series 1, on Grundy 
stit loam in Louisa County, Iowa! 


Corn Red Corn 
Plot Oats, Oats, clo- 
no. Treatment 1993 1926 | ver @ 
1924 1925 2 1927 1928 1929 4 
Bushels| Bushels| Bushels| Bushels| Tons | Bushels| Bushels 
1 42,5 48.0 43.0 34.7 1.59 77.6 58.6 
2 35.9 48.3 47.5 3L4 1. 28 85.7 49.9 
3 47.7 56.0 53.7 38 1 1. 69 88.1 53.1 
4 49.7 60.9 55.5 41.2 1.69 90.3 52,2 
5 52.8 51.6 51.0 36.8 1.55 85.6 52.8 
6 | Manure+limestone+superphosphate.--| 40.8 57.6 63.2 45,3 1. 83 93. 8 62.0 
7 | Manure+limestone + superphosphate 
-+potassium_-_-.._-------------------- 44,1 65.9 66. 0 30.1 2. 08 99.1 64.8 
8 | Manure -+- limestone -+eomplete com- 
mercial fertilizer..._-.-.-_---.-.---.-- 47.7 58. 6 72.0 49, 2 2. 08 88.8 TL 
9 | Cheek_--.___---._-----------2---------- 34,1 45.6 50.5 35.0 1.61 86. 4 52.1 


1 The Wapello field was laid out in the spring of 1923 on the farm of Jay Sellers west of Wapello in Louisa 
County, located in the NWMNEX sec. 33, T. 74 N., R. 4 W. (Data from State Soil Survey of Iowa.) 

2 Plots 1 and 2 damaged by poor drainage. 

4 The stand on west end of plots 2, 3, and 4 was poor. 

4 Poor drainage on plots 2, 3, and 4. 


TABLE 9.—Acre yields in field experiment on Libertyville field, series 1, on Grundy 
silt loam in Jefferson County, Iowa 


Clover and 
Plot Corn Oats timothy Corn, 
7 7 
no. Treatment 1926 3 1929 
1923 | 19242 | 1925 1927 1928 
Bushels |Bushels |Bushels |Bushels| Tons | Tons | Bushels 
1 . 37.5 38.1 0. 88 1.50 53.9 
2 43.5 52.5 1. 55 2. 58 66. 2 
3 | Manure + limestone 59.5 40, 8 1.46 2. 34 74.2 
4 | Manure -+ limestone -++ rock phosphate_ 54.5 46.3 1.61 2. 29 70.0 
5 | Check 41.5 35.0 111i 2. 08 59, 2 
6 | Manure + limestone + superphosphate_ 60.3 39.8 1.42 2.49 69.7 
7 | Manure + limestone + superphosphate 
+ potassium... _-__--.-------------_- 65.0 43.6 1.79 2.76 73.9 
8 | Manure + limestone + complete com- 
mercial fertilizer. ..._.---.-_---------- 80.7 |-------- 64.5 45.2 171 2. 58 TL 2 
9 | Check....--.-.-----.------------------- 79.0 [.------- 40.1 33. 4 74 1.74 53. 5 


1 The Libertyville field was laid out in the fall of 1923 on the farm of J. L. McCleary, west of Libertyville 
in Jefferson County. The series was located in the southwest corner of the SE“SE sec. 12, T. 71 N., R. 
11 W (Data from State Soil Survey of Iowa.) 

? Corn replanted on account of cold wet weather and poor germination. Corn did not mature; no results. 

3 Oats badly lodged, making sampling difficult. Dry weather and rust injured oats. 


Tama silt loam and Clinton silt loam have been mapped in other 
counties of the State. The results of the different plot treatments on 
the major crops on these soils for several years are given in tables 
10 and 11. 
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TaBLe 10.—Average crop yields per acre and increases due to fertilizer treatment 
on Tama, silt loam on Iowa experiment fields } 


7 
Corn? Oats 3 Hay #4 


Clover, timo- 
thy and clover, 


In- In- or timothy 
Treatment Aver- | crease | Aver- | crease 
gia | treat- | yield | treat Tn- 
yie reat- | yiel reat- | aver. | crease 
ment ment age for 
yield | treat- 
ment 
Bushels | Bushels | Bushels|Bushels; Tons | Ton 
Check 5____.---._------- 2-2 --- 22+ ---- += eee 53.9 |----.--- 56.2 |___.---- 1.51 |--2--- 
Manure__.____-..-----------.-------+-+--------------- 58.3 4.4 58.6 3.4 1.59 0.08. 
Manure + lime_-_____..-_..-------.------.--------+---- 60. 6 6.7 63.3 8.1 1. 69  18- 
Manure + lime + rock phosphate_ -| 60.8 6.9 69. 3 141 1.85 34 
Manure + lime + superphosphate.__....---- 62. 2 8.3 67.4 12,2 1.91 40 
Manure + lime + superphosphate + potassiu: 61.1 7.2 72.6 17.4 1.95 44 
Manure + lime + complete commercial fertiliz 62.3 8.4 71.0 15.8 1.84 33 
Crop residues 55.3 1.4 53,6 |-.-~--- 1.46 |.-----.. 
Crop residues + lime_ 62.7 8.8 61.6 6.4 1.97 48 
Crop residues + lime + rock phosphate_- 66.6 12.7 61.4 §.2 2.01 50 
Crop residues + lime + superphosphate_..-..._-_.---- 65. 2 11.3 60. 4 5.2 2. 08 57 
Crop residues + lime + complete commercial fertilizer_-| 64.4 10.5 63.4 8.2 2. 28 V7 


1 Data from State Soil Survey of Iowa. 

? Corn yields averaged from 27 crops on 7 fields, except the manure + lime + superphosphate + potassium 
plot, ich is averaged from 22 crops on 6 fields, and the crop-residue plots, which are averaged from 5 crops 
on 1 field, 

8 Oat yields averaged from 11 crops on 7 fields, except the manure + lime + superphosphate + potassium 
plot, spich is averaged froma 8 crops on 6 fields, and the crop-residue plots, which are averaged from 3 crops 
on 1 field. 

4 Hay yields averaged from 6 crops on 4 fields, except the manure + lime + superphosphate -++ potassium 
plot, eh is averaged from 4 crops on 3 fields, and the crop-residue plots, which are averaged from 2 crops 
on I field. 

6 The yields given for the checks are the average of the yields on all check plots on all fields. 


Detailed information on these experiment fields may be obtained 
from the Jowa Agricultural Experiment Station Bulletins 269 * and 
280. These bulletins may be obtained by request from the soils 
department or the bulletin section of Iowa State College at Ames. 

It is not the general practice for the farmers of Washington County 
to give much consideration to the future fertility of their soils. This 
is especially true among tenant farmers, for when a farm becomes so 
low in plant foods that crop yields are materially affected, there is 
nothing to hinder the renter from moving to some better farm. With 
an increasing percentage of farm land being operated by tenants, this 
lowering of fertility of the soils presents a serious problem. Many 
fields, once fertile, are now run down, weedy, and in poor physical 
condition, because of a lack of humus. Many fields are being cropped 
that should never be plowed; others are being cropped to corn for 
several successive years, whereas not more than one crop should be 
grown and the fields immediately seeded down to hay or pasture 
grasses. Too little attention is given small ditches which on many 
farms are ignored until deep gullies form. The expense as well as the 
labor involved in controlling the gullies increases as they become wider 
and deeper. 

4 Stevenson, W. H., Brown, P. E., Forman, L. W., MELDRUM, H. R., ENGLEHORN, A. J., and BEN- 


NETT, R. E. FIELD EXPERIMENTS WITH FERTILIZERS ON SOME IOWA SOILS. Iowa Agr. Expt, Sta. Bul. 
269, p. 165-202, illus. 1930. 
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Tastes 11.—~Average crop yields per acre and increases due to fertilizer treatment 
on Clinton silt loam on Iowa experiment fields} 


Corn ? Oats 3 Hay‘ Winter wheat 5 


Clover, timo- 
thy and clover, 


In- In- or timothy In- 
‘Treatment Aver- j crease | Aver- | crease |—-~~———~~_|_ Avver- | crease 
nisi | treat- | yieta | trea In: fa | treat 
yiel reat- | yiel reat- yie! reat- 
men ment Aver orease ment 
yield | treat: 
ment 
Ton | Bushels|Bushels 
a 22,9 j..----.. 
. . 5 . . . 0. 25 27.9 5.0 
Manure + lime_...__---.-_--_- --| 62.3 1L.7 50.8 15.2 1.83 - 58 31.6 8.7 
Manure ++ lime + rock phosphate__-., 65.8 15.2 54.2 18.6 1,84 . 59 35, 2 12.3 
Manure + lime ++ superphosphate...] 63.9 13,3 55.1 19.5 2. 00 ~75 34.5 11.6 
Manure + lime -+ superphosphate -+ 
potassium ___..-.-_----...---.------ 61.3 10.7 63.4 27.8 1. 96 ~71 j---.-.--|-------- 
Manure + lime -++ complete commer- 
cial fertilizer._.-._--.-_..------.--- 66.1 15.5 54.1 18.5 1.99 74 32.5 9.6 
Crop residues-_-. -_-- | 52.5 19 46.1 10.5 1. 28 . 03 23.6 7 
Crop residues + lime_--_.....--.-_--- 63. 4 12.8 46. 2 10.6 1.76 51 27.8 4.9 
Crop residues + lime + rock phos- 
phate._..-.-.---.-------2--- eee 66.4 15.8 45.3 9.7 2.06 81 30.9 8.0 
Crop residues + lime +- superphos- 
phate. _-.----..----------2-----2---- 67.9 17.3 50. 2 14.6 2, 02 77 29. 4 6.5 
Crop residues + lime + complete 
eommercial fertilizer__-..-.-----..-- 69.4 18.8 49.2 13.6 2.05 80 32.3 9.4 


IData from State Soil Survey of Iowa. 

2 Corn yields avaraged from 13 crops on 5 fields, except the manure + lime + superphosphate + potassium 
plot, which is averaged from 7 crops on 3 fields, and the crop-residue plots, which are averaged from 6 crops 
On oat esas averaged from 7 crops on 5 fields, except the manure-+-lime+superphosphate-+ potassium 
plot, which is averaged from 4 crops on 3 fields, and the crop-residue plots, which are averaged from 3 crops 
Hay vields averaged from 8 crops on 5 fields, except the manure + lime -++ superphosphate + potassium 
plot, which is averaged from 5 crops on 3 fields, and the crop-residue plots, which are averaged from 3 crops 
on Lae whoat yields averaged from 3 crops on 2 fields, except the crop-residue plots, which are averaged 
from 2 crops on 1 field. 

6 The yields given for the checks are the average of the yields on all check plots on all fields. 

Corn, being the principal crop and the basis for all farming practices, 
is grown wherever possible and as often as possible. Fields heavily 
cropped to corn soon become low in fertility, and the soil becomes 
difficult to handle, clodding and baking hard when worked under any 
but optimum moisture conditions. The humus content becomes low 
and the result is lower crop yields. When soils have reached this 
condition the farmer realizes something should be done. He then 
seeds the land to oats, in which timothy and clover are seeded, and 
allows the fields to grow up to meadow grasses. The clover and timo- 
thy are cut for hay or seed, and the stubble is plowed under. This 
practice adds little or nothing to the soil and merely provides a rest of 
1 or 2 years from the heavy corn cropping. 

Every farm should be placed under a definite rotation system. 
Either the 3-year rotation of corn, oats, and clover, or the 4-year 
rotation of corn, corn, oats, and clover should befollowed. The 3-year 
rotation is better for farms badly run down and the 4-year rotation 
for farms which have been properly managed. 

The Iowa system of soil management includes five distinct steps, 
and, when these are followed, increased crop yields are certain to ensue. 

Soils must be thoroughly drained and cultivated before they can 
reach their maximum efficiency. Tiling, deep plowing, and thorough 
control of weeds aid materially in stimulating crop growth where 
fields are flat and excess moisture escapes slowly. 
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When regular rotations, which include a legume, are adopted, the 
supply of organic matter in the soil is greatly increased if at least the 
second crop of clover is plowed under. ‘This green manure, in con- 
junction with regular applications of barnyard manure, maintain the 

umus content so vital in soil fertility. 

Every soil type mapped in Washington County, with the exception 
of minor uncultivable first-bottom soils, is very acid in reaction, 
indicating a need for lime treatment. The acidity of the different 
fields should be determined and the proper quantity of limestone 
applied. Following liming, sweetclover and alfalfa may be grown 
successfully. Both these crops furnish excellent pasture, and alfalfa 
makes excellent hay, high in protein content. Sweetclover is adeep- 
rooted plant, therefore it is especially beneficial when grown on 
Grundy silt loam, as the roots penetrate deeply into the heavy sub- 
soil and, on decaying, leave a channel for moisture to escape to lower 
evels. 

The use of phosphates on soils similar to those in this county has 
proved economical. Crop yields and the quality of the grain are 
improved, the date of maturity hastened, and the land left in better 
condition for the following crops when phosphates are used on corn- 
land. It is advisable to try test plots or strips in different parts of 
the fields, and if the use of phosphate fertilizer proves economical, a 
larger acreage may be treated the following year. 

Washington County has a large acreage of land suitable for pasture 
only. Much of this land is heavily timbered, and no practical method 
could be adopted to improve such pastures. The timber is valuable 
as a source of fuel, fence posts, and rough lumber for use on the farm. 
In many places the removal of the timber may result in serious erosion 
on the slopes or the formation of deep gullies which would detract from 
the appearance and value of the farm. The cleared areas and the old 
permanent pastures, however, can be greatly improved. Many of 
them are weedy or covered with underbrush. Berry bushes, scat- 
tered scrub oaks, wild crab apple, haw, and plum thickets abound. 
When the land is in this condition, the growth of bluegrass is hindered 
and the pasture value decreased. Several methods are suggested for 
the improvement of old pastures. The less expensive and easiest 
method is disking, which is done in the early spring, and reseeding. 
The disk is set straight so as not to turn the sod but merely to cut it. 
Double disking in the same direction, not crosswise, loosens the sod. 
Seeding is done after the season of severe frost is past. Mixtures of 
red clover, alsike clover, bluegrass, and timothy, sown at the rate of 
9 pounds an acre, give the best results. If the soil is sweet, alfalfa 
and sweetclover can be included in the mixture. 

Every farmer should take advantage of the new varieties or strains 
of corn and small grains developed by the Iowa Agricultural Experi- 
ment Station. Albion and Iogold oats, Kanred wheat, and Trebi 
barley are well adapted to Washington County. Many high-yielding 
corn hybrids are available from various sources and have proved 
superior to most of the local varieties used. 
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SOILS AND THEIR INTERPRETATION 


Washington County lies wholly within the prairie region of the 
United States. Temperature and rainfall conditions have been uni- 
form and favorable for the growth of prairie grasses and other natural 
vegetation. Drainage conditions greatly influenced the natural cover 
in different parts of the county, resulting in the soil conditions as now 
observed, with the dark-colored soils occurring on the original prairies 
and the light-colored soils on the forested areas. 

Under a cover of grass the roots decayed, and the humus produced 
was mixed with and became an integral part of the surface layer of 
soil, imparting to it the characteristic dark color. As the supply of 
organic matter increased, the dark color became more intense and 
extended deeper, into the lower horizons. Differences in surface 
relief and drainage influenced the depth to which the dark color pene- 
trated. In areas where the surface was rolling, natural drainage was 
good. With adequate surface soil and subsoil drainage, free circu- 
lation of air was possible, thereby increasing the oxidation and loss of 
the organic material in the soil. This condition, with the constant but 
slow removal of the surface soil by erosion, combined to make a soil 
less dark in color and of less depth. Under poor drainage conditions, 
which exist on level areas where little or no loss occurs by means of 
run-off or through erosion, the prairie grasses grew more rankly, the 
roots penetrated the soil, and, on decay, became a part of the surface 
layer. These soils held large quantities of water which filled the pore 
spaces between the soil particles, excluding the air and preventing 
oxidation. The result is the deep almost black soils so commonly 
found on the broad level plains. 

In sharp contrast to these dark-colored prairie soils are the light- 
colored timbered soils developed along the large streams. These soils 
were first covered by prairie grasses, but as the channels of the streams 
cut deeper and tributaries cut back into the uplands, drainage condi- 
tions improved. With better drainage, timber gained a foothold, 
growing rapidly and encroaching over the uplands as far as moisture 
conditions allowed. With a cutting off of the sunlight by the dense 
tree foliage the grasses could not thrive, the supply of organic matter 
was cut off, oxidation progressed, and soon the supply of humus 
became exhausted, leaving the light-colored soil as seen at present. 

The dark-colored soils of Washington County may be placed in 
two groups, on the basis of the characteristics produced by the drain- 
age conditions under which they were formed. The first group 
includes the normally developed soils, or those formed under good 
drainage, and the second group the immature soils, or those formed 
under poor drainage. 

The mature, or normally developed, dark-colored soils occur only 
on the rolling uplands where drainage is well established and the 
weathering processes have progressed normally under the prevailing 
seasonal conditions. Under favorable rainfall, dramage, and tempera- 
ture, the weathering processes developed a mature soil profile consist- 
ing of a gray or a dark-brown surface layer, depending on the vegetal 
cover. In an undisturbed profile the upper 2 inches of soil is faintly 
laminated, darker in color, and composed mainly of plant roots. 
Beneath this surface layer is a transitional zone, the upper part of 
which is influenced more or less by organic material from the overly- 
ing layer. As depth increases, the yellowish-brown color becomes 
more intense and the dark organic-matter coloring less. The lower 
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part of this layer shows a coating of gray around the soil aggregates. 
The B horizon is somewhat heavier in texture and is light yellowish 
brown in color. The parent material is silty structureless gray, 
brown, and yellow material which is only slightly weathered. Leach- 
ing has progressed. to such an extent that no lime carbonates are pres- 
ent above a depth of 10 feet. 

The normally developed dark-colored soils of Washington County 
are Tama silt loam, Tama fine sandy loam, Muscatine silt loam, 
Shelby loam, Lindley silt loam, Waukesha silt loam, Waukesha loam, 
and O’Neill fine sandy loam. 

Tama silt loam is the most important soil of this group. A profile 
of this soil was observed in sec. 8, Washington Township, and is 
described as follows: The topmost 1% inches is composed of grass 
roots and other partly decomposed organic material. The mineral 
content is brown granular silt loam. The outsides of the soil aggre- 
gates are darker than the centers, and the mass crushes to lighter- 
brown material. Below a depth of 1 inches and continuing to a depth 
of about 8 inches, is brown or dark-brown distinctly granular mellow 
silt loam containing a small proportion of very fine sand. Many 
grass roots penetrate this horizon, and worms have thoroughly worked 
all the soil material. When crushed, the granules are light brown. 
Between depths of 8 and 12 inches is a transitional zone, in which the 
material is not so dark as that immediately above. The entire soil 
mass is in the form of small granules which appear to be coated with 
dark organic material seeped from above along the soil cleavage 
planes. Crushing changes the color from brown to yellowish brown. 
Below a depth of 12 inches and extending to a depth of 45 inches, is 
compact firm yellowish-brown silt loam or light silty clay loam. 
Streaks and spots of brown, rust brown, and black give this layer a 
somewhat mottled appearance, which, however, is not the result of 
poor drainage. Little or no evidence of granulation is noticeable, 
although the material breaks down in clods of irregular shapes when 
disturbed. From a depth of 45 inches downward is the unweathered 
parent loessial material which is compact in position, structureless, and 
silty in texture. The color of this material is a combination of gray, 
brown, and yellow, with gray predominating. 

The soils of the second group, developed under poor natural drain- 
age, occur on flat uplands, low terraces, and first-bottom lands. 
Water accumulated and remained on these areas for long periods 
following rains. Rank grasses grew luxuriantly, and oxidation was 
hindered by the exclusion of air, owing to the excess moisture, and 
this resulted in the accumulation of a high organic-matter content. 

The soils of the second group include Grundy silt loam, Grundy 
silty clay loam, Putnam silt loam, Bremer silt loam, Bremer silty 
clay loam, Chariton silt loam, Wabash silt loam, Wabash silty clay 
loam, and Cass fine sandy loam. 

The Grundy soils are the most important soils of this group. Fol- 
lowing is a profile description of Grundy silty clay loam as observed 
in sec. 9, Washington Township: 

From 0 to 2 inches, grayish-black silty clay loam, very distinctly granular, 
with the aggregates smaller on the immediate surface than just below. 
The granules are very lightly coated with gray which gives the soil its 
gray cast when dry. When the dry material is crushed the mass becomes 
dark brown, and when wet it appears black. The material in this layer 


is sticky when wet and hard when dry. Grass roots make up a large 
proportion of the layer. 
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From 2 to 12 inches, dark grayish-brown or black distinctly granular silty 
clay loam which is very sticky and black when wet. The soil aggregates 
are angular and range in size from very small to the size of BB shot. 
This layer is not greatly different from the surface layer, but grass roots 
are not so plentiful. The material in the lower 2 or 3 inches of the 
layer is slightly heavier in texture, the granules are larger, and the 
color is more brown. 

From 12 to 22 inches, a transitional layer consisting of dark-gray or drab 
compact clay loam. The material breaks down easily into clods which 
further subdivide into a mass of granules larger than those in the layer 
above. Evidences of yellow, brown, and rust-brown iron stains and a 
few iron pellets are present. 

From 22 to 39 inches, structureless plastic sticky clay loam, in which the 
basic color is gray, with stainings of brown, rust brown, gray, and some 
black, giving a mottled appearance. A few black iron concretions are 
embedded in the soil material. Some cleavage planes or old cracks are 
filled with fine gray material. 

Free water is present at a depth of 40 inches. 

The light-colored soils developed on upland areas where a tree 
growth has established itself belong to the Clinton, Marion, Lindley, 
Jackson, and Calhoun series. The Clinton and Marion soils are 
developed over loess, the Lindley over glacial drift, and the Jackson 
and Calhoun over terrace materials. 

Clinton silt loam is one of the few timbered soils of Washington 
County. It occurs in hilly and broken areas along the master streams 
where drainage conditions favored timber growth. This soil is 
referred to by many as “white oak”’ soil. 

Following is a description of a profile of Clinton silt loam observed 
in sec. 22, Marion Township: 

The immediate surface layer, to a depth of 1% or 2 inches, is 
brownish-gray finely granular floury silt loam. The material is filled 
with grass roots which cling so tenaciously to the small soil aggregates 
that vigorous shaking fails to remove the granules from the fine roots. 
Between depths of 1% and 7 inches, the soil material is light-gray 
fine-grained smooth floury silt loam. When the mass is broken apart 
the structure appears platy, but when shaken a mass of fine soft 
granules appears. Grass roots penetrate this horizon throughout its 
entire depth. The material in the lower inch begins to show a change 
in color from gray to yellowish gray. The third layer from the surface 
downward, between depths of 7 and 12 inches, is the transitional 
zone. This is yellowish-gray somewhat cloddy or very coarse granular 
smooth fine silt loam which is firm in position but not compact. Tree 
roots and a few grass roots enter this layer, and worm and insect 
burrows allow the gray material from the overlying layers to gain 
admittance. Between depths of 12 and about 22 inches the material 
is yellowish-brown heavy compact distinctly granular silty clay loam, 
the mass readily falling apart into coarse hard aggregates which 
rattle when dropped on metal. The granules are coated with gray 
fine colloidal material which has filtered down from above along the 
numerous cleavage planes. Below a depth of 22 inches and extending 
to a depth of about 36 inches, is dark yellowish-brown coarse-granular 
compact tough plastic silty clay. The large granules or small clods 
are darker on the outside and crush to yellowish-brown material 
containing streaks of gray and rust brown. Black and rust-brown 
iron stains are numerous in thislayer. This silty clay material becomes 
more gray with depth and finally grades into the gray and yellow 
parent loess which is strongly stained with black, brown, and rust 
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brown. Yellow is the predominant color, the gray appearing as thin 
streaks. There is a suggestion of a somewhat columnar and faintly 
platy structure in some areas, but, as a rule, the parent loess is 
structureless. The mass is a soft fine silt loam which is compact in 
position. Below a depth of 65 inches no change in texture is noticeable, 
but the gray color becomes more pronounced, and at a depth of 75 
or 80 inches the yellow color, when present, produces a mottled 
appearance. 

Occurring as it does in the hilly sections, Clinton silt loam is variable 
in the surface layers. In many areas, erosion has removed the entire 
surface layer, exposing the yellowish-brown subsoil. As this soil is 
closely associated with Lindley silt loam, which occurs on the lower 
part of the slopes, more or less overlapping of areas of the two soils 
occurs, and the boundary lines cannot be accurately drawn. 

In the soils of all flat areas in this county, regardless of the parent 
soil material, a gray layer develops below the surface horizon and 
usually immediately above the heavy horizon of illuviation. The 
moderately dark-colored Putnam soils of the loess-covered upland 
and the light-colored Marion soils in the forested areas are character- 
ized by such layers. The dark-colored Chariton soils and the light- 
colored Calhoun soils, developed on terraces, are also characterized 
by a gray subsurface layer. 

Table 12 shows the results of mechanical analyses of samples, 
taken at different depths, of several soils mapped in Washington 
County, Iowa. 


TapLE 12.—Mechanical analyses of several soils in Washington County, Iowa 


. Medi- A Very 
* Fine | Coarse Fine : 
Soil type and sample no. Depth um fine Silt 
gravel | sand sand sand sand 

Clinton silt loam: Inches |Percent | Percent \Percent |Percent |Percent | Percent |Percent 
338117 0-144 0.1 0.1 0.2 0.3 0.7 72.0 26.7 
al 12 ai 2 9 71 27.3 

.0 wl +2 .2 3) 66. 5 32. 4 

.0 1 1 .2 3 55.7 43.5 

.0 a1 Ll .2 4 52,6 46.5 

«1 .3 3 3 3 62.7 36.1 

-L 6 4 A 5 59.7 38. 2 

2 6 .6 4 4 56.7 41.0 

.3 9 6 4 2 56. 6 41.0 

a4 9 +5 4 a4 51.0 46.3 

.2 7 3 4 5 48.6 49. 4 

al 3 2 a4 6 56. 2 42.3 

.0 ad el 1 3 55.8 43.5 

.0 al al al 4 55.3 44,0 

al 2 a1 .2 .2 55.3 43.9 

wl 2 ol al a4 50. 7 48.4 

5 1.9 9 6 7 70.7 24.7 

5 1.3 7 6 6 7i.1 25.3 

.4 9 6 5 7 63. 5 33.5 

.0 13 12 4 i) 45.9 52.6 

ol 13 «3 4 7 49.1 49.1 

14 11 1.2 L3 1.2 66.6 28.3 

.3 1.6 11 1.0 9 68.1 27.0 

5 1.5 a] .7 5 68. 6 27.4 

.7 1.2 5 4 5 54.4 42,4 

at 5 13 4 5 48.1 50. 0 

ol 6 3 3 7 55. 2 42.9 

.0 1 wl 2 ae) 58.7 40, 4 

0 ol .0 +2 6 56.3 42.8 

0 .0 -0 a1 4 60. 8 38. 6 

4 13], 16 2.5 1.6 57.6 36.1 
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Washington County is in the southeastern part of Iowa. Its area 
is 566 square miles, or 362,240 acres. 

The relief in general is undulating or rolling, with strips of hilly or 
broken land adjacent to the larger streams. The elevation above sea 
level ranges from 620 feet at Coppock to 769 feet at Washington. 

Drainage is through Jowa and Skunk Rivers and their tributaries. 
Branches and drainageways, tributaries to these rivers, ramify all 
parts of the county and afford excellent drainage for the greater part 
of the land. 

The climate of Washington County is characterized by long rather 
cold winters and short hot summers. The mean annual temperature 
is 49.7° F., and the mean annual precipitation is 31.34 inches. The 
average frost-free season lasts from April 24 to October 9, a period of 
168 days. 

Agriculture in Washington County is centered around the produc- 
tion of corn, oats, and hay and the raising and feeding of cattle and 
hogs. A large part of the grain and hay is fed on the farms, and the 
farm revenue is derived mainly from livestock and livestock products. 

The upland soils of Washmgton County may be placed in two 
general classes, the dark-colored prairie soils that cover the smooth 
divides and terraces and the light-colored soils of the forested areas 
along the larger streams. Strips of bottom land occur along the 
larger streams. 

n this report the soils have been separated, on the basis of their 
most important characteristics, into 17 soil series including 23 soil 
types. 
The soils of the Grundy series include the dark-colored upland soils 
having loose finely granular surface soils and heavy mottled subsoils. 
They have developed from loess under conditions of somewhat 
restricted drainage. They are highly productive and are used for 
corn and general-farm crops. 

The Tama soils are dark-colored soils with brown friable subsoils. 
They have developed from loess under good drainage. These soils 
are especially adapted to corn. 

Muscatine silt loam is a dark-colored soil with a slightly mottled 
subsoil. It is intermediate in appearance between the Grundy and 
the Tama soils. 

Putnam silt loam is a dark-colored soil with a gray subsurface layer 
and a heavy lower subsoil layer. This soil is better adapted to small 
grains than to corn. 

The dark-colored terrace soils of the Waukesha series compare 
favorably with the best upland soils. The Bremer soils are black 
terrace soils. Where well drained they are excellent corn soils. 

The soils of the Lindley and the Clinton series have light-colored 
fine-granular surface soils and heavy brown subsoils. They occupy 
rolling and steep land, and only small parts of their areas are cultivated. 

Marion silt loam is a light-colored soil with a light-gray subsurface 
layer and a compact lower subsoil layer. It occurs on flat wooded 
areas and is developed over loess. The profile of Calhoun silt loam 
is similar to that of Marion silt loam, but it occurs on old river terraces. 
Both of these soils have rather low agricultural value. 
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Jackson silt loam is a light-colored terrace soil having a profile 
similar to that of Clinton silt loam. It is flat, and the greater part 
can be cultivated. Yields, however, are rather low. 

O’Neill fine sandy loam has a dark-colored surface soil underlain by 
yellowish-brown fine sandy loam. It is rather droughty and has low 
agricultural value. 

The Wabash soils of the first bottoms are black and heavy both in 
the surface soil and subsoil. Cass fine sandy loam has a dark-colored 
surface layer and a sandy subsoil. Both the Wabash and the Cass 
soils are subject to overflow, and only small parts of their areas are 
cultivated. 

Genesee silt loam is a light-colored soil of the first bottoms. It is 
often flooded and has low agricultural value. 


O 


Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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